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HORNED OWL 
Sketch Allan Brooks 
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VOLUME 49 JULY-AUGUST, 1947 NUMBER 4 


PREDATION OWLS THE SIERRAN FOOTHILLS CALIFORNIA 
HENRY FITCH 


the course ecological studies rodents the woodlands the foothill ranges 
east Madera, Madera County, California, owls attracted attention predators which 
might affect the populations these prey animals. 1939, 1940 and 1941 the San 
Joaquin Experimental Range, the rodent species present and the population densities 
several kinds were investigated intensive live-trapping and marking. this same 
period and 1946, the following pellets were collected and analyzed: 654 the 
Horned Owl (Bubo virginianus), having 1471 prey items, and 240 the Barn Owl 
alba), having 517 prey items. These two food samples afford basis for com- 
paring the feeding these two raptors with each other and with hawk, mammal and 
snake predators where all had the same choice prey. 

pellets were collected irregular intervals time permitted. Those Horned 
Owls were found dozens different places, over the entire 4600 acres the Experi- 
mental Range, and probably represented large number individual owls. Many 
them were found singly while others were found small accumulations beneath favored 
day roosts. The 240 Barn Owl pellets were found much larger accumula- 
tions, only four different places, one them perennial nesting site. 

Pellets were collected the writer, and several helpers, Freeman Swenson, Jack 
Ramley, Bernard Mitchell, Raymond Sharp, Oscar Hornback, Richard Loughery, 
Frank Ahern, and Alvin Dodge. Swenson also contributed records prey items from 
nests and field observations owls. Pellet material collected 1939 and 1940 was 
analyzed Howard Twining, Daniel Tillotson and John Chattin; that collected 
1946 was analyzed the writer. 

HABITAT AND ASSOCIATED VERTEBRATE ANIMALS 

The San Joaqun Experimental Range, where observations owls were made, 
rolling foothills broken numerous ravines. the blue oak-Digger pine belt 
the Upper Sonoran Life-zone, here characteristically grassland interspersed with trees, 
clumps chaparral and piles large granite boulders. Elevation the study area 
varies from 700 1500 feet. 

Fifteen species rodents and rabbits present the Experimental Range provide 
food for several kinds predators. The pocket gopher (Thomomys bottae) the most 
abundant mammal, usually occurring populations several many per acre, and 
increasing spring favorable locations thirty per acre, perhaps considerably 
more. may breed several times annually. The kangaroo rat heermanni) 
fluctuates numbers over periods years. Road counts and poisoning off small 
areas 1935 indicated population high thirty per acre. Monthly census 
ratio marked kangaroo rats recaptured original number marked 80-acre 
area 1939, 1940 and 1941 indicated population changes within the limits four 
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seven per acre, but early 1946 this same area the average was only one per acre. 
The California ground squirrel beecheyi), censused this same area five 
different years exhaustive live-trapping, had breeding population between three 
and four per acre, but most other parts the Range its numbers were lower. The 
Audubon cottontail auduboni) the summer 1940, through road counts 
and live-trapping, was computed have population average 0.6 per acre and 
some other years was more numerous, perhaps several times that figure. The woodrat 
(Neotoma fuscipes) occurs populations several per acre where brush, rock piles, 
live-oaks provide adequate shelter, but scarcer relatively open areas. The 
winter population five-acre plot trapped out 1939 was found three per acre. 
This area was thought fairly typical the range whole with respect amount 
and distribution cover. The pocket mouse (Perognathus inornatus) grassland 
species with population perhaps three per acre estimated live-trapping. Three 
cricetid “mouse” species, Peromyscus truei and maniculatus, each occur 
populations several per acre, some situations least. The first two are generally 
rocky and brushy places, the last grassland. Much scarcer and more localized 
rodent species this area are the California pocket mouse (Perognathus 
meadow mouse californicus), chipmunk (Eutamias merriami) and harvest 
mouse jackrabbit (Lepus californicus) also scarce 
this part the foothills. The house mouse (Mus musculus) has not been found away 
from buildings this locality and was not represented among more than 7500 food 
items various predators. 

The California Quail californica), important game bird locally, was 
censused the beginning the nesting season different years follows: 1938, .43 
per acre; 1939, .38 per acre; 1940, .26 per acre (Glading, 1941:35). 


HORNED OWL 


Horned Owl virginianus pacificus) abundant resident, 
usually occurring pairs. These keep their jointly occupied territories maintained 
against intrusion other Horned Owls. Several times counts were made those hoot- 
ing area between 1900 and 2000 acres, approximately miles wide 
miles long, determine the numbers present. The first attempt census was made 
October 1938, 6:30 9:30 p.m. Four different observers, evenly spaced one edge 
the area, walked slowly across along parallel courses and plotted the location 
each owl heard hooting. Twenty were recorded, which fourteen were definitely 
tentatively classed members pairs, while the remaining six were all isolated 
from each other that they could not have been pairs. Two those heard, instead 
hooting, made the squalling sounds which are supposedly begging calls young 
females. probable that some the adult owls had mates which remained silent. 
Several later counts were made the same area, shown table 


Table 
Number Horned Owls Heard 2000-acre Area 
Number of Number of birds 

Time of count paired adults heard singly Total 
October 1938, 6:30-9:30 p.m. 
April 1939, 8:30-9:40 p.m. 
November 27, 1939, 8:30-10:00 p.m. 
February 20, 1940, 8:30-10:00 p.m. 
November 1940, 9:30-11:30 p.m. 
February 19, 1941, 1:30-3:00 a.m. 
January 13, 1947, 7:00-10:30 p.m. 
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Six observers participated each the counts 1939 and 1940, five the count 
1941. The count 1947 was made different method, with only two persons travel- 
ling over the area automobile and listening from several well distributed points. 
the course the counts, several Horned Owls were seen flying which did not hoot. Also, 
many hooting singly were probably paired, and each count failed record any 
from extensive areas where they were known occur. Therefore, believed that the 
counts are, every instance, below the actual number present. They serve merely 
indicate the minimum numbers present. They show that there was least one owl 
hundred acres. 


Horned Owls pair tend stay near together and sometimes even perch the 
same tree. They may hoot alternatively intervals few seconds. Shortly after 
sunset they have been seen and heard hooting from high, conspicuous perches such 
dead snags. Horizontal limbs larger Digger pines provide perch sites during the night 
hours activity, and accumulations excreta and pellets often can found beneath 
them. Such high perches may serve mainly for territorial hooting. many instances 
least, the perches used actual hunting are lower, that prey may more readily 
detected and pursued close range. Pellets and excreta have been found large granite 
boulders piles and outcrops. Such perches atop rock piles must especially strategic 
locations for hunting since prey several kinds, including cottontails, woodrats, brush 
mice and rock mice, center their activities about such shelter, hiding beneath the rocks 
and between their crevices. Other hunting perches are provided fence posts, stumps, 
and logs. 

The area covered the course night’s hunting was not definitely determined. 
Several times pair was seen dusk making flight quarter mile more 
across open fields hunt wooded ridge opposite the one where they had roosted 
for the day. other instances pairs heard hooting night after night apparently limited 
much their activity few acres certain favorite hillsides ravines. the spring 
and summer 1946, pair with grown young, heard regularly the headquarters 
the Experimental Range, shifted from time time over different parts their supposed 
territory. For period weeks July and August they came almost nightly the 
vicinity the headquarters building and could heard hooting from the roof, from 
one several near-by trees. unusual concentration cottontail rabbits attracted 
each night lawns about the building the green grass, which was unavailable else- 
where, probably induced the owls shift their hunting this place. 


roosts the owls were the site the most successful pellet collect- 
ing. These were well sheltered places such wooded ravines, where perches were 
most often within the crowns thick live oaks (Quercus wislizenii), but sometimes 
were small, dense Digger pines (Pinus sabiniana). Occasionally many 
pellets were found beneath such roost. Often several small accumulations, probably 
single owl, pair, were found within small area one few acres. likely 
that change from one roost another takes place frequently over periods weeks 
months. Molestation jays and other birds may lead such shifts. some instances 
collections were made beneath the same roost successive occasions, but more often 
new accumulations were found after original lot had been gathered. This tendency 
the owls shift frequently and leave only small accumulations pellets well 
sheltered places made difficult the amassing large collection. 


The 1471 prey items the Horned Owl identified from 654 pellets are classified 


according several major taxonomic groupings and listed table order fre- 
quency. many instances the smaller invertebrates may not have been actual prey 
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the owls but may have been the stomachs bird, lizard amphibian prey. Small 
medium-sized insects were found with most occurrences the spadefoot toad; in- 
vertebrates found with them and probably eaten them included: Amara, Coni- 
ontis, Pterostichus, and one each small carabid, Amphicyrta, Bolbo- 
ceras, Pleocoma, and snail. ant and Romalium were found the same pellets with 
flicker remains. small scarabeid was found the same pellet with whiptail lizard, 
which probably had eaten it. The larger kinds insects and other arthropods are taken 
regularly the owls, although bulk they not comprise any significant part 
the diet. The Jerusalem cricket, however, the most frequent all items, and each 
the eleven months that pellets were collected, occurred with about the same relative 
frequency. Errington, Hamerstrom and Hamerstrom (1940:808) suggest that predation 
arthropods most characteristic the young owls which are inexperienced hunters; 
however, Jerusalem crickets were favorite morsels throughout the year for both adults 
and young the area this study. 


Table 


Foods Taken Horned Owls 


Number of 


Group Common name Scientific name occurrences 
MAMMALS Woodrat Neotoma fuscipes 240 
Cottontail Sylvilagus auduboni 205 
Kangaroo rat Dipodomys heermanni 201 
Pocket gopher Thomomys bottae 115 
White-footed mice Peromyscus truei, 
and maniculatus 
Ground squirrel Citellus beecheyi 
Meadow mouse Microtus californicus 
Pocket mice Perognathus inornatus 
and californicus 
Rodents, unidentified 
Harvest mouse Reithrodontomys megalotis 
Opossum Didelphis virginiana 
Spotted skunk Spilogale gracilis 
Gray squirrel Sciurus griseus 
Red bat Nycteris borealis 
Pallid bat pallidus 
BIRDS California quail Lophortyx californica 
Birds, unidentified 
House finch Carpodacus mexicanus 
Scrub jays Aphelocoma coerulescens 
Fringillids, unidentified 
Red-shafted flicker Colaptes cafer 
Screech owl Otus asio 
Sparrow hawk Falco sparverius 
Coot Fulica americana 
Spotted towhee Pipilo maculatus 
Mexican bluebird Sialia mexicana 
Acorn woodpecker Balanosphyra formicivora 
Oregon junco Junco oreganus 
Bullock oriole Icterus bullockii 
Water bird, unidentified, possibly grebe 
REPTILES Gopher snake Pituophis catenifer 
California racer Coluber lateralis 
Rattlesnake Crotalus viridis 
Snakes, unidentified, one possibly night snake, 
King snake Lampropeltis getulus 
Yosemite skink Eumeces gilberti 
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Number of 
Group Commen name Scientific name occurrences 

REPTILES Fence lizard Sceloporus occidentalis 
Whiptail lizard Cnemido phorus tesselatus 

Alligator lizard Gerrhonotus multicarinatus 

Lizard, unidentified 

Reptile, unidentified 

AMPHIBIANS Spadefoot toad Scaphiopus hammondii 
CARRION 
INVERTEBRATES Jerusalem cricket Stenopelmatus 325 
Beetles Scarabeids 

Phobetus 

Bolboceras 

Pleocoma 

Polyphylla 

Tenbrionids 

Conjontis 

Eleodes 

Carabids 

Harpalus 

Pterostichus 

Chlaenius 

Cerambycid 

Ergates 

Prionus 

Amphicyrta 

Odontaeus 

Amara 

Romalium 

Dytiscus 

Weevil 

Beetles, unidentified 

Ants 

Grasshopper 

Warble Cuterebra 

“Arachnids,” probably Eurypelma 

Scorpions 

Centipede 

Snail 


The occurrence two coots and another water bird the pellets puzzling, 
coots have not been seen the area, which waterless for much the year. Two small 
reservoirs the vicinity the Experimental Range headquarters were occasionally 
visited migrating waterfowl and may have attracted the coots, which would have 
been highly vulnerable owl predation such situation. 


The relative importance different prey species the diet not well brought out 
mere listing number occurrences for each, some kinds are much smaller 
than others that their proportion relatively insignificant. Emlen and Evans (1947) 
have emphasized the importance relative bulk different prey species that occur 
pellets. Within each prey species, size varies adults and even more young are 
considered. Nevertheless, this size variation slight most instances compared 
with the size differences between prey species. The true composition the diet can 
best shown the basis the average weight for each prey species and the total 
number its occurrences pellets. Assuming such average weights for all items, the 
total weight identified prey would have been 265.6 kg. distributed among the principal 
prey species the percentages shown table 
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Table 


Calculated Composition Weight Horned Food 


Prey Occurrence in Horned Owl food 
Average Number Computed percentage 
weight of by weight of total 
Species in grams occurrences recorded prey 
Cottontail 800 205 61.1 
Woodrat 200 240 17.9 
Kangaroo rat 201 4.5 
Pocket gopher 100 115 4.3 
Gopher snake 500 
Ground squirrel 500 2.4 
Others variable 677 6.1 
Totals 1471 100.0 


the “other” prey, none alone made much per cent this computa- 
tion. Quail, rattlesnake, coot, mouse (Peromyscus), racer, 
king snake, gray squirrel, opossum, spotted skunk, flicker, jay, meadow mouse, screech 
owl and pocket mouse, that order importance, all comprised fractional percentages 
each more than 0.1 per cent. The remaining kinds prey, harvest mouse, bat, wood- 
pecker, towhee, bluebird, finch, sparrow hawk, skink, whiptail lizard, alligator lizard, 
fence lizard, spadefoot toad, and about kinds arthropods each comprised less than 
0.1 per cent, mere traces. 

For most the vertebrate prey species, identifications were ordinarily made from 
skulls (or mandibles), and the number recorded occurrences represents the actual 
number individuals with fair accuracy. The cottontail notable exception skulls 
this species ordinarily are too large swallowed whole the owls, and identifica- 
tions were usually made from vertebrae limb bones. Obviously cottontail large 
enough provide several owl meals. return such carcasses for successive meals 
habitual, members pair share their meals, the same rabbit might counted 
two more times different pellets. This may have resulted erroneously high num- 
bers cottontails, and percentages weight, the food. Errington, Hamerstrom and 
Hamerstrom (1940:769) estimated that the skeletal remains cottontails the horned 
owl pellets analyzed them averaged per cent the complete skeleton for adults 
and per cent for young. The implication that adult cottontail might used 
for successive meals and represented many pellets. For such kinds prey, 
too large eaten single meal, the number occurrences may considerably 
greater than the number individuals represented. The cottontail is, however, the only 
important prey species which much exceeded the owls’ food capacity for meal. its 
relative numbers the pellets have been overestimated the assumption one indi- 
vidual for each occurrence, the other prey species have been correspondingly under- 
estimated. The woodrat may conceivably comprise greater part the food weight. 
However, the calculated weight percentage the cottontail was almost exactly the 
same the prey items recorded from nests their weight percentage computed for 
the pellet items. doubtful whether carcass, even large prey, generally provides 
series successive meals. the dry season least, temperatures are usually high 
that carcasses would deteriorate decay from one night the next, and the numerous 
scavenging mammals, birds and insects would soon consume them. 

The estimated percentage gopher snakes the prey weight doubtless somewhat 
high, many those eaten were young and the differential between young and adult 
weights much greater than mammalian prey species. None the percentages 
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can considered exact, but they bring out the fact that the cottontail and woodrat 
make the bulk the diet, with kangaroo rat, gopher, gopher snake, and ground 
squirrel secondary importance, and long list mammal, bird, reptile, amphibian 
and arthropod species separately comprising hardly more than traces and combined 
making only small percentage. 

Except few instances, seasonal changes relative availability different prey 
species this area are not evident. The principal prey species are abundant the year 
around. The collection pellets not well adapted show seasonal changes feeding 
since for most the pellets exact date, even month, deposition not known with 
certainty. Especially during the dry season, pellets not disintegrate rapidly, and those 
collected fall might have been deposited any time during late spring summer. 

Nearly all pellets were collected the months November (1939 and 1946), 
January (1940), February (1940), March (1940), and May (1940). table the 
numbers various kinds prey these collections, classified months, are shown. 
The collection 1946 omitted from this month-to-month comparison since prey popu- 
lations were known have changed somewhat the intervening years. Varying age 
the pellets collected any month, and differences locations and individual owls 
represented the monthly collections may tend obscure seasonal trends. 


Table 


Seasonal Trends Composition Horned Owl Food 


Numbers Numbers Numbers Numbers Numbers 
in In In In In 

November January February March May 
Jerusalem cricket 110 (43.3%) (29.3%) 128 


marked seasonal changes food sources are brought out table most 
instances, predation may have occurred month previous the one which the 
resulting pellet was collected, since pellets must have averaged least month old 
when found. Thus, reptile remains found mainly pellets collected November and 
January, time when reptiles were largely hibernation, most instances probably 
were eaten early fall. Many represent newly hatched snakes, especially gopher snakes. 
Heaviest predation rabbits was May, the season when the proportion young 
rabbits adults highest. the January, February and March collections, woodrats 
outnumbered every other kind vertebrate prey, while kangaroo rats were most 
numerous the November sample. Kangaroo rats ordinarily reach their annual peak 
numbers late summer since reproduction occurs throughout spring and summer 
but almost ceases late fall and early winter. 

All the pellets the collection 1946 were gathered the month November. 
Those collected November, 1939, had different proportions prey species (see 
table 5), notably kangaroo rats, and are significant showing changed availability 
after this seven-year interval. 
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Table 
Comparison Horned Owl Food Composition after Seven-year Interval 
Numbers in Numbers in 

Kind of prey November, 1939 November, 1946 

Woodrat 8.3%) (14.3%) 

Kangaroo rat (16.1%) 2.9%) 

Pocket gopher 7.1%) (10.6%) 

Other mammals 3.9%) 3.9%) 

Birds 2.4%) 1.5%) 

Jerusalem cricket 110 181 (44.5%) 

Totals 254 406 

The kangaroo rat’s decrease from 16.1 per cent the total number the sample 


1939 2.9 per cent the sample 1946 paralleled its population decrease the same 
period from seven per acre July, 1939, just one per acre February, 1946, 
the 80-acre census area. might expected that the peak its population cycle 
the species would become major food source the owls because ready availability. 

1939, prey items from five different nests totaling woodrats, kangaroo 

rats, cottontails, ground squirrels, and pocket gophers, were recorded (Fitch, 1940:74). 

1941, prey animals the same five species were recorded from three different 
nests. Altogether these two years there were found cottontails, woodrats, 
kangaroo rats, ground squirrels and pocket gophers. 

Horned Owls seen during this study were those flushed the 
daytime from roosting places, usually thick live oaks. daylight they were shy and 
alert, seldom allowing person approach within 100 feet. Warning alarm chirps 

ground squirrels often drew attention owls which had flushed which otherwise 
would have escaped unnoticed low, rapid and silent flight. They were encountered 
frequently; often several were seen the course day’s field work. 
Although mainly nocturnal, they are often heard hooting late afternoon 
evening, and many occasions have been seen shortly before dusk perched promi- 
nent look-outs. That they often hunt daylight shown the frequent occurrence 
ground squirrels among the prey items. Several instances daytime hunting were 
observed. February 24, 3:15 p.m., owl was discovered narrow ravine, 
eating cottontail. flushed carrying the prey. Confined three sides the steep 
walls the ravine, and thick tree, flew toward the observer and passed close 
him that touched the rabbit with his finger tips attempting catch it. 
One summer afternoon several ground squirrels were heard giving the characteristic 
scolding chirps which observers had learned recognize indicating the presence 


snake. Investigation revealed that the cause the disturbance this exceptional 
instance was Horned the ground beneath live oak, with freshly killed gopher. 


5:30 a.m. summer morning, owl, fiushed from beneath live oak, carried 

three-foot gopher snake thick tree. When flushed again, was weighed down 

the dangling snake that failed clear barbed wire fence, and the snake was 

impaled and torn from the owl’s grasp. Thrown off balance flight, the owl swerved 

sharply and lit the ground near the fence, but flew away when approached. Two 

hours later had returned, perhaps retrieve the snake, and was sitting beneath 
tree near the scene its mishap. 

moonlit night, adult striped skunk (Mephitis mephitis) disturbed 

person’s approach lumbered away and Horned evidently attracted the com- 
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motion, hovered low over the chaparral where the skunk had sought refuge. When the 
observer made squeaking sound, the owl flew toward him and circled within feet. 
several instances owls have been “called up” night imitating the distressed 
squealing rabbit. Under such circumstances they were sufficiently bold and indifferent 
humans perch near-by tree watching for the expected prey. 

Varying degrees aggressiveness were displayed parent owls when their nests 
were examined. The usual reaction consisted flying from tree tree with bill-snapping 
and occasional hooting. However, April 23, 1941, Swenson recorded his field notes 
the following: moved young owls the adult female suddenly swooped— 
squirrel chirps warned and ducked, but she knocked sun helmet off and 
dangled from one claw for ten Three days later the same nest, Swenson recorded: 
female owl came long glide; when ducked, she dipped and struck me. 
She lacerated left forearm, which saved face, and nicked left shoulder.” 

were found variety situations, and several those observed 
were unsuccessful. Those recorded 1938 and 1939 were described earlier paper 
(Fitch, 1940:73). Other nests were discovered 1940 and 1941, follows: 


March 13, 1940: feet above ground, depression top Digger pine stub; eggs. 

April, 1940: feet above ground, bole cottonwood growing stream bed; eggs. 

March 11, 1941: feet above ground and about feet out horizontal limb; old gray 
squirrel nest taken over. 

April 15, 1941: feet above ground Digger pine, shallow depression trunk where 
large limb had broken off; half-grown nestlings. 

April 17, 1941: feet above ground crotch main trunk Digger pine; small 
inches widest dimensions), large twigs and completely filled one young owl. 

May 20, 1941: ground, sheltered edge large boulder; two nestlings. 


few days after its discovery, nest was found have been robbed its eggs. 
Fresh raccoon tracks crossed sand bar the base the tree, and seemed likely 
that this mammal had robbed the nest. 

The half-grown young nest were attacked small blood-sucking flies 
lium clarum) which were found cause heavy mortality among nestling red-tailed 
hawks (Fitch, Swenson and Tillotson, 1946: 216). The owls’ dense feathers seemed 
provide effective protection, but their eyelids were scabbed from bites. The same 
week, the single young owl examined nest also had its facial region scarred 
the bites these flies. Four days after its discovery, nest had collapsed, about half 
had fallen, and the nestling had disappeared. old nest Horned Owl, found 
summer after the nesting season, contained single egg which had its shell punctured, 
possibly jay. 

BARN OWL 

This species much less common than the Horned the Experimental Range. 
definite count its population was obtained. course the seven counts 
Horned Owls, which 132 were recorded, only two Barn Owls were heard. This probably 
does not provide fair clue the abundance Barn Owls, Horned Owls are more 
vocal. Barn Owls also tend more secretive their daytime retreats. Their molted 
feathers were seldom seen and their pellets were found only four places. certain 
that their numbers amounted only fraction the population Horned Owls, 
but probably there were several pairs the area. Especially the vicinity the head- 
quarters the Experimental Range, they were often heard night and occasionally 
were seen flying slowly over large swale, hunting. July, 1940, Barn Owl was 
found roosting large eucalyptus tree the headquarters area and pellets beneath 
its perch had accumulated during the dry season. The prey items these pellets were: 
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pocket mice, gophers, mice (Peromyscus), each young cottontail, kangaroo 

rat, and meadow mouse, and one skink. 

the spring 1939, Barn Owl was flushed repeatedly from hollow the top 

oak stub about feet thick and feet high. Apparently was nesting this 

cavity. the spring 1940, was observed that the stub was again occupied 

Barn Owl. further observations were made until the spring 1946 when Barn 
Owl was again flushed there several times. the fall 1946, the cavity was finally 
investigated. was found divided into numerous chambers and niches incom- 

plete partitions decaying wood, and the cavities had apparently served nests over 
many years. Small accumulations pellets, mostly from young owls, had formed 


> 


Fig..24. Horned Owl nest trunk oak San Joaquin 
Experimental Range. 


several niches where they had escaped trampling. Most the pellets probably had 
rolled into the interior the stub where they were inaccessible. Those gathered obviously 
were different ages. Some were fresh appearance with superficial glaze dried 
mucous and evidently were those the current season, whereas others were stained 


and weathered and may have been several many years old. The prey items identified, 
representing mostly entirely the spring and the nesting season, were: pocket 
gophers, pocket mice, kangaroo rats, mice (Peromyscus), meadow mice, 

spadefoot toads, and one each cottontail (young), woodrat, and ground squirrel. 


another place more than mile from this one, roost was situated October, 
1946, large live oak canyon bottom near hay field the edge the Experi- 
mental Range. Twenty-one pellets from this roost contained: pocket mice (24 
inornatus, californicus), pocket gophers, mice (Peromyscus), woodrats, 
kangaroo rats, meadow mouse. 

The fourth location where Barn Owl pellets were found was more than mile from 
any the other three. Two thick live oaks about 100 feet apart were found alterna- 
tive perches, May, 1946, when all pellets beneath them were collected. these same 
spots later accumulations from the same owl were gathered early September, 
October, and November, providing basis for showing seasonal changes food 
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composition. For each lot, the percentages total number prey animals made 
the several species are shown table 


Table 
Seasonal Change Relative Numbers Different Prey Animals Barn Owl’s Pellets 
Numbers Numbers in Numbers in Numbers in 
in May September October November 
Pocket gopher (56.9%) (40.7%) (26.2%) (48.4%) 
Pocket mouse (35.8%) (51.4%) (57.1%) (32.3%) 
Others 3.6%) 2.6%) 2.4%) 6.4%) 


These figures show mainly that the numbers pocket mice taken increase, 
relation gophers, the dry season samples and are smaller fall and spring, winter 
not being represented. This trend expected, since pocket mice hibernate during 
several months cool weather, and gophers are least active above ground during the 
dry season. Even during the season when they are least available, gophers made 
most the food this owl. 

For the total list prey items taken the Barn Owl, for those the Horned 
Owl, computation weight percentages each species, based average adult weights, 
was made. The calculated percentages the Barn Owl’s food are shown table 


Table 
Calculated Composition Weight Food the Barn Owl 
Prey Occurrence in Bern Owl food 
Average Number Computed percentage 
: weight of by weight of total 
Species in grams occurrences recorded prey 

Pocket gopher 100 192 71.4 
Pocket mouse 223 8.5 
Woodrat 200 3.7 
Cottontail (young) 200 3.0 
Meadow mouse 1.0 
Ground squirrel (young) 200 
Skink 


the foregoing listing, the 223 records pocket mouse include five the relatively 
large Perognathus californicus the remainder are inornatus. 

Hawbecker (1945) made collections peliets the Barn Owl ten different 
localities the west side the San Joaquin Valley and near Monterey Bay, points 
130 miles west the present locality. His records, particularly those from the 
arid west side the valley, have the same trend those the present study indi- 
cating the gopher and San Joaquin pocket mouse the most frequent prey. The pocket 
mouse was absent from the localities Monterey Bay where the harvest mouse, brush 
rabbit, meadow mouse, woodrat, and various birds were important prey species. His 
more numerous records from varied habitats naturally revealed much wider range 
prey than that found the present study. 

the Experimental Range, the Barn Owl the only predator known subsist 
principally gophers, and the owls’ numbers are few, view the great abundance 
this prey species. Evidently factors other than food supply limit the population 
this owl. 
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Factors which limit the population probably include distribution favorable nesting 
sites relation tracts open grassland, and predators. October, 1946, remains 
recently killed Barn Owl were found under circumstances suggestive predation 
Horned Owl. The remains were near known Horned roost. trail Barn 
Owl feathers for 100 yards along the bottom ravine disclosed the course the 
predator ate the Barn Owl, parts which, including wing and leg, had been 
dropped beneath three large trees. One these trees was Horned Owl perch beneath 
which pellets were gathered. 


DISCUSSION 


Comparison the weight percentages made different prey species the diets 
the Barn Owl and the Horned shows that there little competition between them 
through overlapping food habits. Cottontails and woodrats comprised nearly four-fifths 
the diet Horned Owls (table 3), but only 6.5 per cent the food Barn Owls 
(table 7). Pocket gophers, making more than per cent the Barn Owl diet, com- 
prised less than six per cent the Horned Owls’ food, and pocket mice made more 
eight per cent for the Barn Owl against mere trace for the Horned Owl. 
Kangaroo rats were preyed upon about the same minor extent both species, 6.1 
per cent for the Horned Owl and 7.8 per cent for the Barn Owl. 

The Barn Owl the more specialized its feeding; took only twelve prey species, 
with medium small rodents making nearly all its food. There were rare occurrences 
snake, lizard and toad, and none arthropods birds. contrast, the Horned 
Owl fed mainly rat-sized rodents and rabbits but varied this diet with several 
mammalian species from skunk and opossum bats and small mice. also took 
dozen kinds birds, including other raptors, most the more common snakes and 
lizards, including the venomous rattlesnake, and great variety arthropods. The 
trends feeding records for the two owl species bring out difference their place 
and manner hunting: the Barn Owl’s prey animals were those which might have 
been hunted and caught beating over the swales and grassy slopes, namely, gophers, 
pocket mice, kangaroo rats, and meadow mice. The Horned Owl’s prey, mainly cotton- 
tails and woodrats, would have been caught mostly about piles and outcrops granite, 
and about the live oaks, which were always such rocky situations. 

The effect owl predation the rabbit and rodent populations not readily 
apparent demonstrable without knowledge the exact number owls and the 
kinds and numbers prey animals eliminated each them given area. How- 
ever, the incomplete information hand concerning the numbers owls and the 
quantity prey taken them from roughly measured populations provides clue 
their possible effect. The food weight necessary maintain owl, and the 
relationship this weight the prey actually killed (presumably some parts are dis- 
carded times) are significance this connection. fledgling Horned Owl kept 
captivity for days consumed ground squirrels, cottontails, kangaroo rats, 
gophers, most gopher snake, rattlesnake, jay and chipmunk, and disgorged 
pellets. The food was not weighed but probably totalled about 2000 grams. 
probable that for individual Horned Owl the daily food requirement approximates 
120 grams. least this seems likely amount for bird this size and roughly 
applicable for similar sized raptor, the Red-tailed Hawk. Errington, Hamerstrom and 
Hamerstrom (1940:770) concluded, the basis skeletal remains pellets, that 
typical meal would the equivalent about large mice, about Norway rat, about 
individual daily food requirement 120 grams and minimum population 
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one 100 acres, the average food consumption would amount 1.2 grams per acre 
per day, 440 grams per acre per year. According the food percentages the samples 
analyzed, this 440 gram weight would distributed among the principal prey species 


Table 

Quantity Horned Owl Food Relation Existing Prey Populations 

Estimated weight in grams Estimated percentage by weight 

per acre taken annually of actual breeding population 

Kind of prey by Horned Owls taken annually by Horned Owls 
Cottontail 269 56.0 
Woodrat 102 17.0 
Kangaroo rat 19.8 5.5 
Pocket gopher 18.9 1.9 
Gopher snake 16.3 13.6 
Ground squirrel 10.6 


evident that predation Horned Owls cottontails and woodrats suffi- 
ciently severe that their populations might affected. For the cottontail especially, 
predation Horned Owls must major ecological factor, since the weight eliminated 
annually computed more than half that the actual breeding population. the 
extent that young are taken, relatively larger numbers would required; however, 
even during the owls’ nesting season, when young cottontails were abundant, adults 
were numerous among those brought the nest. The Audubon cottontail has high 
reproductive potential. Orr (1940:143) states that its average litter size 3.6 and that 
produces litters annually, that each female might expected produce 
nine young during the breeding season. even higher potential indicated the 
possibility more than one generation annually, Ingles (1941:243-246) cites 
instance female, marked soon after birth, which had matured and produced litter 
its own the age six months. The woodrat has comparable rate reproduction. 
For the kangaroo rat, pocket gopher, and ground squirrel, and various mouse species, 
the numbers taken would amount such small portion the annual increase that 
their populations could but little affected. 

view its sparser population and smaller size, the Barn Owl probably takes 
more gophers locally than does the Horned Owl, although subsists mainly them. 
The high gopher population would hardly affected these two species owls taking, 
they do, only small fraction the potential annual increase. Indeed, from what 
known the numbers and feeding the owls, hawks, coyotes, foxes, and snakes 
the Experimental Range, appears that all them combined would scarcely exert 
appreciable predation pressure gopher populations. 

the owls cannot definitely credited with limiting the populations their rodent 
prey, neither can they blamed for any harmful predation this particular area. 
The prey sample for the Barn Owl consisted almost entirely animals generally 
considered harmful agriculture—rabbits and rodents—with traces reptile and 
amphibian prey. The prey sample for the Horned Owl also consisted mainly 
rabbits and rodents with only small percentage birds. Quail comprised only six-tenths 
per cent weight, and the number taken could not amount more than small 
percentage their annual increase. Certainly would not appreciably affect the 
populations this game bird. 

The differing feeding trends the two owls are significance basis com- 
parison with those the Red-tailed Hawk. The feeding this latter raptor was 
investigated the area during the same period (Fitch, Swenson and 1946). 
Percentages weight calculated for each the principal prey species are shown 
the following table. 
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Table 
Comparison Food Composition Three Raptor Species San Joaquin Experimental Range 
Weight percentages Weight percentages Weight percentages 
of food of of food of of food of 
Prey species Horned Owl Barn Owl Red-tailed Hawk 
Cottontail 61.1 3.0 24.2 
Woodrat 17.9 1.1 
Kangaroo rat 4.5 7.8 
Pocket gopher 4.3 71.4 7.4 
Gopher snake 9.0 
Ground squirrel 2.4 49.5 
Pocket mouse 8.1 trace 
Meadow mouse 1.0 trace 
Rattlesnake 2.1 
Mouse (Peromyscus) trace 
Other species (54+) 4.6 (57+) 4.9 


Two other major predators the area are the coyote and the rattlesnake. The 
coyotes’ food composition weight, calculated from 1173 scats, consisted cotton- 
tail 45.4 per cent, ground squirrel 31.2 per cent, gopher snake 6.0 per cent, woodrat 4.9 
per cent, pocket gopher 3.5 per cent, kangaroo rat 3.3 per cent, others 5.7 per cent. 
The rattlesnakes’ food composition weight determined from 271 items, consisted 
ground squirrel 70.5 per cent, cottontail 15.2 per cent, kangaroo rat 5.9 per cent, 
pocket gopher 2.5 per cent, woodrat 1.7 per cent, others 4.2 per cent. Thus, the food 
composition for Horned Owls and for coyotes are similar, while that rattlesnakes cor- 
responds even more closely with that for Red-tailed Hawks. 

SUMMARY 

the San Joaquin Experimental Range the Upper Sonoran Life-zone the 
Sierra Nevada foothills, Madera County, California, study predation Horned 
Owls and Barn Owls was made. was based analysis pellets: 654 Horned Owl, 
containing 1471 prey items, and 240 Barn Owl containing 517 prey items. 

Prey populations were measured live trapping and marking selected areas. 
these prey animals the pocket gopher was the most abundant, attaining maximum 
known population more than per acre; the kangaroo rat, woodrat, cottontail, 
ground squirrel, pocket mouse and white-footed mouse each times attained popula- 
tions several per acre. 

Seven counts Horned Owls hooting 2000-acre area five different years varied 
from and probably some those heard had mates which were silent during 
the times the counts. population perhaps 1.5 per 100 acres indicated. 

Pellets Horned Owls representing many individuals were gathered small lots 
beneath day roosts, usually thick live oaks, and beneath favorite night perches. 

Among the prey items were definitely identified kinds mammals, birds, 
reptiles, one toad, and invertebrates. There were 325 Jerusalem crickets, 
240 woodrats, 205 cottontails, 201 kangaroo rats, 118 beetles (of several kinds), 115 
pocket gophers, arachnids including scorpions, mice, spadefoot toads, pocket 
mice, gopher snakes, ground squirrels, each meadow mouse and quail, and 
small numbers many other prey species. 

Extensive samples collected November, January, February, March and May 
showed only slight seasonal change trends but the month deposition was uncertain 
most instances. The same group prey species available throughout the year. 
lot pellets collected November, 1946, kangaroo rats were less than one-fifth 
frequent collection made November, 1939; the kangaroo rat population was 
known have decreased correspondingly. 
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definite figures the population Barn Owls were obtained, but there was 
evidence several pairs the 2000-acre area. 

The prey items identified were 218 San Joaquin pocket mice, 192 gophers, white- 
footed mice, kangaroo rats, meadow mice, cottontails, each woodrat and 
California pocket mouse, each skink and spadefoot toad, and one each.of ground 
squirrel, fence lizard, and gopher snake. 

Successive lots gathered May, September, October, and November from beneath 
the same roost had higher ratio pocket mouse gopher during the dry season 
months. 

The Barn scarce relation its principal prey species, the gopher, that 
unlikely that the gopher appreciably affected. Even the combined effect all 
predators seems insufficient eliminate substantial part the gopher’s annual increase 
view its numbers and reproductive potential. 

Predation Horned Owls would eliminate annually, for each acre land, rodent 
woodrat rabbit size, its equivalent; more than half the prey (by bulk) com- 
prised the cottontail, somewhat less than one-fifth the woodrat. Nearly all the 
prey animals taken are kinds either principally harmful largely neutral their 
economic bearings. For the Horned Owl exception the California Quail, which, 
however, made less than one per cent the food sample, and its populations probably 
would not appreciably affected. 

comparison composition weight the food Horned Owl, Barn Owl and 
Red-tailed Hawk the area showed that the three differ greatly choice prey, with 
greatest overlapping between the Horned Owl and Red-tailed Hawk their predation 
the cottontail, which was more than half the owl’s food and one-fourth the 
hawk’s food. 
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BREEDING POPULATIONS THE OSPREY LOWER CALIFORNIA 
KARL KENYON 


The American Osprey (Pandion haleaétus carolinensis), according Grinnell 
(1928:113), has long been considered common resident along the Pacific coast and 

adjacent islands Lower California. However, after spending April and May 1936 
afield this area, the writer thinks worthwhile this time bring our knowledge 
the status certain populations the Osprey this area date and compare 

their present status with that the recorded past. The period beginning with the turn 

the century and extending the present day has brought marked reduction the 
breeding population the Osprey along the coast southern California. This decrease 
the breeding Ospreys has apparently also been taking place somewhat more slowly 

certain points along the coast Lower California. 

data were gathered the course cruise aboard the twenty-three foot auxili- 
ary sloop Seven Seas company with Mr. Williams. attempt was made 

cover parts the west coast and number the adjacent islands the northern 
portion Lower California (see fig. 25). The area covered bounded the north 

the international boundary and the south Natividad Island. The latter 

latitude 27° 53’, slightly south Cedros Island. Since all points lie either close 

the west coast Lower California, latitude only given locating them. 

The coast and islands this portion Lower California are characterized rocky 
shores devoid any fresh water supply and are frequently whipped strong sea winds 
and resulting rough seas. Its only human inhabitants are scattered fishermen. 
area usually omitted those who wish cruise southern waters. Since previous 
writers have been thorough their descriptions the areas covered this paper, 

little such descriptive information included. 

The areas will considered order from north south they were visited. The 
first area, which past times maintained considerable Osprey population, the rocky 
coast line adjacent Ensenada. This includes the Todos Santos Islands. landing was 

not made the Todos Santos Islands. However, April and again May 26, 
close approach them was made well the rocks adjacent Banda Point. 
Osprey was seen. The only indication that Ospreys had been present the area was 

what appeared bulky nest sticks one the larger rocks near the west shore 
Banda Point. Although the time spent the immediate vicinity this nest was less 
than half day, lay anchor nearby the shelter Banda Point for four days 


during storm. 

interesting note that the summer 1897 Kaeding (1905:134) reported 
the Osprey Santos Howell (1912:189) states that 

between April and 20, 1910, several dozen old nests were seen near the islands and 

along the adjacent coast. However, only one pair Ospreys was observed. Van Den- 


burgh (1924:70) writes that saw Ospreys the Todos Santos Islands when 
visited them from May 30, 1923. cites Kaeding having taken set eggs 
there March 10, 1897. 

Judging from the foregoing references the breeding population Ospreys became 


much reduced between 1897 and 1910 and may have been entirely gone 1923. Ban- 
croft however, states that the Ospreys are abundant from Ensenada 
Bay this statement does not appear based any specific 
observation, should perhaps ignored view other observations. was the 
lookout for Ospreys and expected that any were the area during the storm referred 
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to, they would have chosen the quiet water the shelter Banda Point for fishing. 
Since none was observed, inclined believe that breeding species Ospreys 
have left the area. 


Fig. 25. Localities Lower California referred connec- 
tion with the breeding population Ospreys. 


San Martin Island (latitude 30° 29’) was once the stronghold large nesting 
population Ospreys. Although exact statements were found pertaining the 
Osprey population early times, the following remark Kaeding (1897:109) would 
indicate that was large. says the Osprey nests: being trees they nest 
the ground every hundred yards so.” Kaeding (1905:134) later reported the 
Osprey “common San Martin... 

The Osprey population San Martin was still high two seasons after Howell 
(1912:187) remarked the evident reduction the Osprey population the Todos 
Santos area. This brought out Willett’s statement (1913:22) that found the 
Osprey breeding abundantly San Martin when visited the island 
April 12, 1913. San Martin approximately 100 miles south the Todos Santos 
Islands. Wright (1913:210), who visited the island July 1913, states “there are 
about thirty pairs breeding this island. counted thirty-five nests.” 

When visited San Martin April 1946, found conditions very different from 
those previously reported. Three pairs Ospreys were nesting the island. One pair 
had their nest the north side the island near the base the smaller two cinder 
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cones, one pair the west side, and the third pair the south slope. The pair the 
north slope was building nest, although there was large unused one near by. This 
apparently very ancient structure contained one addled egg. The nest the pair the 
west slope had two young about two weeks old and one addled egg. The nest the 
third pair had single egg which appeared state advanced incubation. The 
Ospreys frequently fished about the kelp beds not far from our anchorage. The species 
fish identified their talons two occasions was the halfmoon (Medialuna cali- 

San Geronimo (latitude 29° 47’) small island nearly three-quarters mile 
long. Streets (1877:16) published the first note concerning the Osprey here that 
able find. says it: “One specimen. observed number old nests this 
island built the absence trees, upon high points rock.” Kaeding (1905:7) re- 
ported that the summer 1897 was common and breeding. Willett (1913:15) 
reported that “one pair were seen April 1912. 

Although hiked over the entire island, found remnants nests that could 
have belonged Osprey. Thus, they have apparently long been absent breeders 
the island San Geronimo. spent three days, April 14, there. this time 
Ospreys were seen. 

Santa Rosalia Bay (latitude 28° 38’), the mainland, pair Ospreys was 
observed April 17. The birds fished the surf and times maintained almost 
stationary position aloft the strong prevailing wind. Although they were watched for 
about half hour with field glasses, nest could located. Nor could one found 
the following day when trip ashore was made. These were the only Ospreys 
this point observed the mainland, even though had run close shore most the 
way down the coast. Rowley (1935:164) recorded recently occupied nest near San 
Xavier Santa Rosalia Bay. Apparently pair resident this area. 

Scammon’s Lagoon appears one place which considerable nesting popu- 
lation Ospreys still maintains itself. Scammon’s Lagoon largely uncharted. The 
expansive shallow water areas covering the sand flats afford the Ospreys many ideal 
fishing areas. Within the lagoon there are least five small islands, which visited 
four. uncomfortable and potentially dangerous experiences running afoul 
the sand flats and strong tidal currents discouraged more complete exploration this 
interesting lagoon. However, believe that saw the whole nesting Osprey population 
the area. 

Since there are apparently names for the small islands visited, will 
use those names which are common usage among the fishermen who occasionally visit 
this lagoon. These names were passed six such fishermen whom found 
stranded without transportation, living one the islands the lagoon. The largest 
these islands, Shell Island, surfaced almost entirely pecten shells (Pecten cir- 
cularis). was inhabited the largest colony Ospreys the lagoon. was also 
used camping place the Mexican fishermen. The breeding pairs Ospreys 
the island numbered sixteen. The sixteen nests ranged construction from slight 
hollow the flat shell-covered sand, scantily lined with bits marine algae, massive 
towers sticks close five feet height. Some these more massive structures were 
supported part scrubby bushes but the bulk their weight rested the ground. 
number additional old nests were not use. 

The condition the generation Ospreys 1946 the last week April and 
the first week May ranged from fresh eggs through eggs all stages incubation 
young all stages. The several oldest birds the season could frequently seen 
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careening about short flights the almost perpetual and gusty wind. After these 
short excursions the young birds tried return their own nests. Sometimes their 
slight endurance coupled with the strong wind made several rest landings and repeated 
attempts necessary before they got back home. the time left Scammon’s 
May young was observed attempt fish. 


a 


Fig. 26. Osprey nest Scammon’s Lagoon, Lower California, 
April 21, 1946. 


Box Island, named the Mexicans because number fruit boxes have washed 
ashore there, has the next largest colony nesting Ospreys. When visited April 21, 
the colony consisted ten pairs Ospreys occupying nests. Shell Island some 
nests held fresh eggs, others stages young those fully feathered. One unusual 
nest was placed old fruit crate (see fig. 26). 

The third island, Nest Island, the smallest the four visited. probably 
named for Osprey nest which placed old the island. Bancroft (1927: 
53) notes reference this log: tradition that runs back fully century, 
there has been nest kept and occupied.” May this nest contained three 
well feathered young Ospreys. Although two other pairs Ospreys were seen about 
this small island, neither had nest there. 

Rock Island, its name implies, rocky sandstone outcrop. projects above 
the water area rapid tidal currents. Evidence its Osprey colony remains only 
the delapidated form seven old nests. Because the size several the nests, 
would seem that they were used for number years before they were deserted. 
Judging from their condition, which was still fairly good, they probably have not been 
deserted for many years. The probable cause for the desertion the island the Os- 
preys the presence coyotes. These animals may have reached the island being 
washed ashore there rapid currents. Evidence indicated that food very scarce 
the island. coyote foot path skirts the entire shore line. was well worn and the 
many fresh footprints indicated that was constant use. Although were unable 
see any individuals, the testimony offered the Mexicans and the tracks convinced 
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that they were coyotes. Several scats gathered along the trail proved consist 
sea weed, sandy mud, and fish bones. 

The Osprey population Scammon’s Lagoon the breeding season 1946, 
count the occupied nests, totaled twenty-seven pairs. Bancroft (1927a:54) makes 
specific mention the number nests found. refers only placement the 

The Osprey population Cedros Island (latitude 28° 10’) was, because lack 
time, largely neglected. Stops along its shore were made only places which were poorly 
suited occupation Ospreys because the presence many fishing boats. Although 
several nests were observed through field glasses the cliffs north Cedros Village, 
only one appeared occupied. 

Natividad Island (latitude 27° 53’) lies about twelve miles south Cedros Village. 
Two nests were visible from our anchorage the south-eastern end the island. Two 
pairs Ospreys were constantly the vicinity. However, the nest which climbed 
showed signs recent use. The birds showed concern the vicinity the other 
nest whenever approached it, but was not able ascertain whether not was 
use. Lamb (1927:70) writes his Natividad: hawk this bird 
common the Island. know eight nests within half mile walk camp.” 
continues with description the nests saying that they were the ground and easily 
accessible, except for those outlying rocks. Since much the island covered 
cactus, except the end near our anchorage and the only landing place, was prob- 
ably this area that Lamb made his observations. The evidence indicates that the 
Osprey population has dropped here. 

The following are offered possible reasons for the apparent reduction Ospreys 
along the coast Lower California and adjacent islands during the past few decades. 
The probable elimination one colony coyotes Scammon’s Lagoon has already 
been other specific instances Osprey destruction were observed. 
These occurrences were directly the result men the area. San Martin Island 
conversed with one the Mexican fishermen who was camped there. When at- 
tempted bring out useful bits information concerning birds, volunteered that 
when the baby the other side the island got little bigger was going 
eat them. second instance observed the stranded fishermen Scammon’s 
Lagoon using Osprey eggs their cooking. They said they had tried several the 
“eagle squabs” and had found them very poor. This type destruction, although 
small scale, does reduce the Osprey population. 

The most devastating type persecution is, however, that which the Ospreys suffer 
the hands commercial fishermen, mostly Americans. While anchored near Cedros, 
men aboard fishing boat were observed shoot both the bulky Osprey nests 
the cliffs and the birds they flew from fishing. Natividad Island rifle slugs 
were taken from the rocks within few inches Osprey nest. The Osprey lays but 
few eggs, usually only two three. Young Ospreys remain the nest for period 
approximately eight weeks. This, added the twenty-eight day incubation period 
(Bent, 1937:361), means that for period twelve weeks the Osprey family may 
easily destroyed while near the nest. This fact, considered view the many 
fishing boats that frequent most areas suitable Osprey nesting, obviously results 
appreciable mortality. 

Although men are responsible for the death many Ospreys, statement made 
Howell (1912:189) may indicate that other factors are sought. the disappear- 
ance the Osprey from the Ensenada area says, cannot account for this any 
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way, for the old nests prove that they were distant date, and they are 
now subject more persecution than ten even fifty years ago, most this 
stretch coast not only uninhabited but almost unvisited.” thus indicated that 
more information relating the Osprey this area might valuable understand- 
ing population decrease. also interesting note that the Ospreys have apparently 
decreased numbers more markedly the northern part the area studied than 
the more southern part. The fact that men have become more numerous the area 
the period considered this paper, should, itself, have little bearing the popula- 
tion Ospreys the area. common knowledge that Ospreys continue nest 
areas frequented many people the birds are given complete protection. Allen 
(1892:314) described Osprey nest that was placed near the front gate and within 
fifty yards occupied house. 
SUMMARY 


The Osprey population along the north coast Lower California has fallen mark- 
edly the past thirty forty years. San Martin Island notable instance: 1913 
about thirty pairs nested there whereas 1946 the nesting population consisted 
three pairs. This appears generally true except for the colonies Scammon’s 
Lagoon. For this area specific past records were found the literature. one small 
island Scammon’s Lagoon the population appears have been “cleaned out” 
coyotes within the last few years. 

The Osprey lays few eggs, usually only two three, and has very long period 
vulnerability while nesting. Because these facts the nesting Osprey likely 
suffer greatly its enemies are present during the breeding season. The presence 
men the Ospreys’ nesting area does not necessarily mean that the area becomes use- 
less the Osprey. However, the area studied man appears the most important 
enemy the Osprey. Evidences for this statement are follows: (1) Bullets were dug 
from rock near nest. (2) Fishermen were observed target-practicing Ospreys and 
their nests. (3) Fishermen who needed food used the Osprey eggs cooking and ate 
some the Osprey 
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ESTIMATED WEIGHT THE LARGEST KNOWN BIRD 
DEAN AMADON 


The Ostrich (Struthio camelus), largest living birds, was far surpassed size 
the Elephant-bird (Aepyornis maximus) Madagascar. The larger the New 
Zealand moas such Dinornis were intermediate size. The moas and elephant-birds 
were exterminated the natives these islands and are known only from sub-fossil 
remains skeletons, eggs and feathers. estimate the weight the largest known 
birds may both scientific and popular interest. Although the living ratites may not 
closely related the extinct ones Madagascar and New Zealand, they are the 
closest approach them size and proportions, and may used basis for calcu- 
lations. This study was undertaken the suggestion Dr. Ernst Mayr, and has 
given number valuable suggestions. 


MATERIALS AND MEASUREMENTS 


The species used this study are follows: 

Aepyornithidae. Elephant-birds: Aepyornis maximus, Mullerornis agilis. 

Dinornithidae. Moas: Dinornis maximus, giganteus, Euryapteryx sp. 

The two species Dinornis were probably geographical representatives the two principal 
islands New Zealand. The skeleton Euryapteryx which was examined, according 
Oliver’s (1930) key, would represent pygmaeus. 

Apterygidae. Kiwis: sp. 

Casuariidae. Cassowaries: Measurements the small species, bennetti, were not used. Most 
the measurements available for the larger cassowaries (C. casuarius and unappendicu- 
latus) were not identified and were combined. 

Dromaeidae. Emus: Dromaeus hollandiae. 

Rheidae. Rheas: Rhea americana. 

Struthionidae. Ostrich: Struthio camelus. 

The Casuariidae and Dromaeidae belong the same order. The Apterygidae are 
related the Dinornithidae, though less closely. Except for these, the families listed 
above are believed more closely related each other than various orders 
flying (carinate) birds. 

Measurements used are follows: 

Body length, measured from the anterior border the thorax the center the acetabulum. 
Although this measurement falls diagonal, seemed most satisfactory several tried while 
seeking over-all measure general body size. Aepyornis and Mullerornis this measurement was 
estimated from photographs articulated skeletons published Monnier (1913) and Lamberton 
(1934), respectively, taking ratio between body length and known measurement such the 
tibiotarsus. 

Femur area, the area the cross section the femur calculated from its circumference measured 
its smallest point near the center the shaft. 

Egg weight, the approximate weight kilograms. previous paper (Amadon, 1943a) have 
summarized earlier formulas which show that the volume egg cubic centimeters roughly 
equal one-half its length times its breadth squared (0.5 measurements being the nearest 
centimeter. This calculation also corresponds approximately the weight the egg grams, since 
the specific gravity fresh egg about interest for present purposes relative rather than 
absolute egg weights, use this formula satisfactory. Real errors relative egg weights result 
from differences egg shape (for example, the egg the Ostrich rounder than those other living 
ratites), but would difficult work out compensation for this error. 

Limb bones, the over-all length the bones. The flaring process the proximal end the tibio- 
tarsus, which especially large the Emu, was not included the measurement. 

Weights ratites are given Stresemann (1927-1934), Heinroth (1922) and, for 
the Ostrich only, Newton (1893-1896). Most these weights were based small 
but unstated number captive specimens, usually uncertain sex, age and sometimes 


specific identity. Stresemann’s weight for the Emu, which exceeds that the Ostrich, 
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was considered error and was not used. Mr. Karl Plath the Chicago Zoo kindly 
advises that the Ostrich weighs about 300 pounds, while Mr. Malcolm Davis states 
that the weight large example Casuarius unappendiculatus occipitalis that died 
the Washington Zoo was 115 pounds. The margin error study like the present 
would much reduced the weights the individual birds whose skeletons were 
measured were known, but instance was this true. 

The egg measurements living ratites are from specimens the American Museum 
except for the Ostrich, for which series measured Rothschild (1918-1919) was 
used. For Aepyornis measurements series supplied Lambrecht (1933) were 
combined with those one specimen the American Museum. Only five eggs moas 
are known. The largest these considered Oliver (1930) represent Dinornis 
maximus. Oliver’s measurements this egg were used. 

Measurements the skeletons living ratites and are from speci- 
mens the American Museum Natural History. The body length measurement 
particular based only one two specimens for each species. Measurements 
Aepyornis are from Monnier (1913), from Lamberton (1934), and 
Dinornis from Oliver (1930) and Owen (1879). The actual measurements used are 
given table Weights are kilograms, areas square centimeters and length 
centimeters. The body lengths given beyond are not included. 


Table 
Measurements Skeletons Ratites 
Tibio- Tarso- 


Body Egg Femur Femur tarsus metatarsus 

Weight Weight area length length length 
Mullerornis agilis 12.6 25.7 44.5 31.8 
Struthio camelus (Ostrich) 100 1.314 15.6 
Dromaeus hollandiae (Emu) 535 8.0 22.6 40.1 
Casuarius 42.5 6.1 22.3 38.5 
Rhea americana (Rhea) 5.1 21.5 33.5 


measurements correlated with weight are known for the living ratites and the 
same measurements are available for the extinct species, the weight the latter can 
estimated proportion. ratio diagram (fig. 27) was made determine which 
species and which measurements are most suitable for such comparisons. This type 
logarithmic ratio diagram was devised Simpson (1941). gives complete expla- 
nation which summarized and, part, quoted here. 

logarithmic graphing ratios has two advantages: (1) logarithmic graph 
equal relative variation represented equal distance. For example, the difference 
between the logarithms and 100 the same that between those 100 and 1000 
and the ratios these two pairs numbers the same. figure the Ostrich 
taken the standard comparison (ratio 1.00). The ratio given measurement 
any the other species the corresponding measurement for the Ostrich may read 
directly from the ratio scale the bottom the graph. “Although the differences are 
thus calculated from some one standard, the resulting diagram shows not only ratios 
that standard but ratios any combinations observations. copying this scale 
separate slip paper, movable scale can made and the diagrams have the 
property that 1.00 the ratio scale set any specimen (whether the standard 
not), the values the ratios all other specimens (set the same horizontal) 
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Fig. 27. Comparison ratio diagram selected measurements certain ratites (see text). 


this one can once read the scale.” (2) Logarithmic ratio diagrams are easily 
constructed without computing any the numerous ratios represented thereon. The 
difference between the logarithms two numbers corresponds the ratio the numbers 
(division performed subtracting logarithms). Since plotting logarithms arith- 
metic graph paper equivalent plotting antilogarithms (arithmetic numbers) 
logarithmic paper, the logarithms the ratios are plotted directly arithmetic paper. 
Figure was plotted millimeter graph paper with scale .03 difference 
logarithms equal millimeters. The only arithmetic used plotting the first line 
entries figure follows: the computed figures shown table and along 
the top line figure 27. The logarithms the ratios the other characters measured 
were computed the same way. 
Table 


Comparison Body Lengths Ratites 
Difference from logarithm 


Species Measurement Logarithm of standard of comparison 
Aepyornis maximus cm. 1.96708 .22672 
Mullerornis agilis 1.70757 .03279 
Dinornis maximus (measurement not available) 

Struthio camelus 1.74036 (is standard) 
Dromaeus hollandiae 40.5 1.60746 .13290 
Rhea americana 1.49136 .24900 


general, few measurements were available and the conclusions based upon them 
are only approximate. For egg weights and body weights the cube root was used 
make them proportional the linear measurements. The cross sectional area certain 


161 
| 
NCE 
| 
| / 
| 
} 
/ f 
“ 
4 A \ \ 
Te, vi 
‘ 
ff 
j 
| 
| 
{ 


162 THE CONDOR Vol. 


bones which must support animal’s weight, such the femur the centra the 
vertebrae, tends proportional its weight (for references see Amadon, 
figure the cross-section area the femur such measurement; its cube root (the 
logarithm divided was used make directly comparable with the similarly 
represented body weights. 

such ratio diagrams the species specimen selected the standard compari- 
son will represented straight vertical line; other species with the same propor- 
tions lines parallel it; while differences proportion will relative the 
divergence from such parallel lines. Considering first the three variates body length, 
area femur and body weight, will seen from figure that, except for the 
Rhea and Euryapteryx, these measurements, where available, are roughly proportional 
the same measurements for the Ostrich. The body length the Emu slightly 
shorter than the Cassowary but for this measurement the Emu, only one small 
articulated skeleton and one partially articulated skeleton were available. Better material 
would probably show the Emu average larger than the Cassowary this measure- 
ment, most others. The Rhea also was represented poor material. Its femur seems 
relatively greater cross-sectional area compared with body length and weight 
than the other living ratites but this requires confirmation. the small moa, Eury- 
apteryx, the other hand, the legs are undoubtedly massive out proportion body 
size weight. The area its femur equals that the Ostrich, though 
was much smaller bird. 

The relative egg weight Aepyornis and Dinornis was about the same only slightly 
greater than the larger the living ratites. The expected decrease relative egg 
weight with increase body size (Amadon not found. This need occasion 
surprise since the groups here compared are only distantly related. shown below, 
the weight Aepyornis was probably about twice that Dinornis. The eggs the 
two species are not out proportion their body weights some authors, misled 
the very long legs Dinornis, have assumed. Edinger (1943), for example, sought 
explain the supposedly disproportionately large eggs Aepyornis result the 
hyperpituitarism characteristic many giant animals (since domestic fowls fed pituitary 
extract laid larger eggs than before). Edinger did not mention the Kiwi 
pygmy among the ratites, which weighs only about 2.5 kilograms but lays huge egg 
about 0.317 kilograms, the largest relative the weight the bird the entire 
class Aves. The Rhea also lays relatively large egg but does not rival the Kiwi. That 
the Emu rather small. 

would expected the leg bones vary length independently weight 
measurements correlated with weight. Most noticeable the great relative shortening 
the tarsometatarsus the four fossil species. Gregory (1912) found that cursorial 
ungulates such antelopes, the femur and humerus are relatively short and the distal 
limb segments relatively long; ponderous species such elephants titanotheres the 
opposite true. The relatively short tarsometatarsi moas and elephant-birds may 
correlated with their increased bulk, for these birds correspond the ponderous 
type mammal. Yet the small moa, also has relatively 
very short and heavy tarsus, suggesting that such proportions were correlated with 
absence predation and sluggish locomotion rather than merely with weight such. 


ESTIMATE WEIGHTS 


the measurements discussed above, the body length and the area the femur 
are the only ones which, the basis the diagram and other considerations, seem 
correlated with weight. The proportions the Cassowary appear most like those 
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Aepyornis, this species was used estimating the weights Aepyornis and Dinornis. 
The results are much the same the Emu Ostrich used. 

Using the proportion body length cube root weight, the weight Aepyornis 

may estimated follows: 

Body length Cassowary (42) Cube root weight Cassowary (3.49) 

Body length (92.7) Cube root weight Aepyornis (x) 
Solution this equation gives 457 kilograms the estimated weight Aepyornis. Using 
another proportion, femur area weight, gives estimate 418 kilograms. The average 
these two 438 kilograms about 965 pounds. This estimate based average 
measurements Aepyornis. 

The weight Dinornis maximus estimated from the proportion femur area weight 
was 230 kilograms. give another estimate, the weight Dinornis giganteus, species 
about the same size slightly smaller, was estimated from plate Owen (1879, 
vol. which body outlines giganteus and Casuarius casuarius are represented 
scale. The following ratios were taken from this figure: diagonal from the upper 
front border the pelvis the posterior border the acetabulum; the total length 
the pelvis; the distance from the front border the thorax the posterior border 
the pelvis measured straight line passing just above the acetabulum. The 
average these ratios for the two species 56:100. Forming from this proportion 
based the cube root the weight gives estimated weight for giganteus 242 
kilograms. 


SUMMARY 
Based comparison with living ratites, the weight the largest known bird, 
Aepyornis maximus Madagascar, estimated 438 kilograms 965 pounds and 
the weight the largest moas (genus Dinornis) about 236 kilograms 520 pounds. 
This compares with weight about 100 kilograms 220 pounds the largest living 
bird, the Ostrich, although the latter may reach least 300 pounds. The proportions 
and the size the egg various ratites are considered. 
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REPORT THE BIRDS SAN NICOLAS ISLAND 
EGMONT RETT 


Through the kindness Rear Admiral Bernhard the United States Navy, 
the writer together with Mr. Phil Orr the Santa Barbara Museum Natural 
History were permitted work San Nicolas Island the spring and fall 1945. 

San Nicolas Island the most distant the Channel Islands southern California. 
situated about miles due south Carpinteria, Santa Barbara County. The island 
814 miles long and about miles wide. 907 feet high the highest point and 
has somewhat the form plateau. the belt the westerly trade wind and 
consequently the wind blows hard most the year. 

Vegetation sparse. The greater portion the western half San Nicolas barren 
rock and shifting sand. The rather flat top the eastern half and some the less steep 
slopes are covered for the most part with foxtail grass (Hordeum murinum), bur clover 
(Medicago hispida), and filaree (Erodium cicutarium). There are scattered patches 
bush lupine (Lupinus albifrons) and the canyons, washes and other places, more 
less protected from the wind, are found prickly pear cactus (Opuntia) and coyote brush 
(Baccharis pilularis). 

arrived the island March 1945. were furnished with jeep for 
transportation some the time, and that way covered the island almost completely. 
drove over ground that was covered with rocks and loose sand and which would 
have been impassable any other wheeled conveyance. The west end was not visited 
during our stay the spring. 

Despite the terrific bombardment carried ships with heavy artillery and 
rockets and aircraft with bombs and machine guns, animal life did not seem 
much affected. The California sea lions bore young. The Brown Pelicans, cormorants 
and gulls all nested the west end and successfully raised young. 

worked from March 19, when returned the mainland. returned 
the island March and remained until April 12, the two visits totalling days. 
The weather was poor most the time, but only days were lost through heavy 
rain and wind. September, went San Nicolas again and spent days there. 
Altogether 3514 days were spent the field. 

will found from Howell’s “Birds the Islands off the Coast Southern 
California” (Pac. Coast Avif. No. 12, 1917) that the island San Nicolas has not often 
been visited ornithologists. One the most notable the earlier workers was Joseph 
Grinnell who visited San Nicolas the spring 1897. Linton also spent consider- 
able time the island periodically. Howell lists forms from San Nicolas and the 
present paper records 51, but the latter, forms have not been recorded previously, 
while many previously recorded species were not seen during our work the island. 
Recent records were traced Grinnell and Miller’s “Distribution the Birds Cali- 
fornia” (Pac. Coast Avif. No. 27, 1944). 

The map shown figure photograph relief map modeled Mr. Orr, 
using the United States Coast and Geodetic Survey map no. 5113. The place names 
used are ones provided navy men stationed the island since the beginning 
the war. 


Pelecanus occidentalis. Brown Pelican. One seen flying off the north shore March 31. This was 
the only individual this species seen the spring. September 27, saw perhaps 100 birds 
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the west end the Island and found area where they nested together with Brandt and Double- 
crested cormorants. 

Phalacrocorax auritus. Double-crested Cormorant. There nesting colony the west end, 
but did not discover while there the spring. September this species was found 
numerous and many immature birds were noted the west end the island. Nests built the previous 
spring were found grassy flat, well back from the shore. 

Phalacrocorax penicillatus. Brandt Cormorant. Eight were seen the rock ledges one-fourth mile 
east Thousand Springs March 31. They were with about 200 gulls. September they were with 
the Double-crested Cormorants and Brown Pelicans the west end. 


Sea dgons 

/ 
ar a 


Fig. 28. Relief map San Nicolas Island, California. 


Ardea herodias. Great Blue Heron. Three were seen together March 11. Two seen Thousand 
Springs March 31. Also noted several different occasions near the east end and off shore the 
kelp. They were still present when left April 12. September 22, three were seen together 
from distance. evidence nesting was found the island. 

Casmerodius albus. Common Egret. One was seen flying low east the camp September 22. 

Haliaeetus leucocephalus. Bald Eagle. adult was seen March 14. September nest 
was examined which was overhanging ledge above deep canyon the south side the 
island. found the hind leg island fox (Urocyon littoralis dickeyi) near-by. The man who 
located the nest the summer said had found the wing gull and some big black wings, 
probably raven cormorant. 

Falco peregrinus. Duck Hawk. March 14, two Duck Hawks flew over the north shore, heading 
southward. 

Falco sparverius. Sparrow Hawk. male was seen March 14. 

Charadrius nivosus. Snowy Plover. flock about was seen the north shore Septem- 
ber 25. the spring this shore had been rocky, but during the summer sandy beach averaging 
yards width had been built up, and attracted numerous shore birds. 

Oxyechus Killdeer. One was heard March and one was seen September 22. 
Both birds were observed the interior near the highest part the island. 
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Squatarola squatarola. Black-bellied Plover. saw two March 10, one off shore and one 
the interior. March flock about was noted flying over the island. About were observed 
standing quietly grassy flat north the air strip March 26. 

Arenaria melanocephala. Black Turnstone. Four were seen the rocks the south shore 
March and seven the rocks the north shore March 13. This species was last noted 
April September several were observed the rocks near Thousand Springs. 

Numenius hudsonicus. Hudsonian Curlew. group five was seen the east end the island 
about one-half mile from shore April 

Heteroscelus incanus. Wandering Tattler. One was seen September near the Army camp 
and one was observed the same date standing quietly the rocks near Thousand Springs. 

Pisobia Least Sandpiper. First seen March always found them the high 
windswept flats and not along the shore They were last noted April when flushed two from 
the grass. 

Crocethia Sanderling. March saw flock perhaps birds standing facing 
strong wind. These birds were grassy slope the September they were numerous 
the north shore beach together with Snowy Plovers. 

Larus glaucescens. Glaucous-winged Gull. Several were seen company with other gulls the 
shore March and April. 

Larus occidentalis. Western Gull. These birds were common. September found nests used the 
previous spring. These were the rocky ledges the north shore near Thousand Springs. The nests 
had not been built until after left. 

Larus argentatus. Herring Gull. Seen the spring together with other species gulls. 

Larus californicus. California Gull. Seen the south shore March and again the 11th 
company with other gulls. 


Larus heermanni. Heermann Gull. Several mixed flock Western, Herring, and California 
gulls March 


Rissa tridactyla. Black-legged Kittiwake. found four that had been recently killed. These were 
found March different places near the shore and one the bottom deep canyon the 
interior. Duck Hawks were probably responsible for the deaths, the Kittiwakes were all torn and 
eaten. Nothing remained but the wings and tail and, one, portions the head. 

Zenaidura macroura. Mourning Dove. One seen the northeast side September 25. This was 
the only dove seen. The men stationed there told that doves were plentiful late fall. 

Speotyto cunicularia hypugaea. Western Burrowing Owl. Seen three four occasions among 
the eroded One taken the northeast side. Its stomach was filled with small grasshoppers 
and portions white-footed mouse (Peromyscus). The few that saw were extremely wild. 

Colaptes cafer. Red-shafted Flicker. September one flew directly over head while 
was the bottom the deep canyon east the barracks. 


Sayornis nigricans. Black Phoebe. Seen both the spring and fall. Probably resident, but not 
common. saw only two pairs. 


Sayornis saya. Say Phoebe. Present both the spring and fall, but not common. The same bird 
was seen repeatedly. 

difficilis Western Flycatcher. collected one September from 
Baccharis shrub, the tallest one growing the island. 


Otocoris alpestris Horned Lark. This the most abundant species San Nicolas 
Island. was nesting early March. saw male carrying food March 12, and nest with three 
eggs was found March 28. Bob-tailed young were seen April Horned Larks were still there 
large numbers October 

Corvus corax. Holarctic Raven. Ravens were very common the spring. March found 
unfinished nest cliff facing the north shore. the fall very few were noted; six one flock 
was the greatest number seen, while the spring flocks numbering more were seen daily. male 
collected March weighed pounds, ounces. 

Thryomanes bewickii. Bewick Wren. wren this species lived around our barracks. saw 
several occasions. 

Telmatodytes palustris plesius. Long-billed Marsh Wren. One was taken September the 
big canyon east the barracks, where water from sewage disposal unit trickled down for perhaps 
100 yards and attracted many birds. 

Salpinctes obsoletus obsoletus. Rock Wren. Very common San Nicolas Island and singing 
everywhere our arrival March They were already nesting, saw one into hole 
eroded bank with food its bill March 12. Nearly all the birds collected were breeding. 
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Mimus polyglottos. Mockingbird. One was seen March 29. September saw one bird re- 
peatedly around the outlet some sewage tanks. 

guttata. Hermit Thrush. flushed one out Baccharis bush the side canyon. 

Lanius ludovicianus. Loggerhead Shrike. March saw shrike telephone line that ran 
along the north shore. 

Vireo gilvus swainsoni. Warbling Vireo. collected male September 24. was Baccharis 
shrub, blossoms which attracted many small insectivorous birds. 

Vermivora celata lutescens. Orange-crowned Warbler. male was collected outside the barracks 
September 29. was pulling apart down the heads sow thistle (Sonchus). 

Sturnella neglecta. Western Meadowlark. flushed several from the grassy fields near the bar- 
racks and heard them singing all during our stay the spring. They are undoubtedly resident, for 
they were still there September. 

Euphagus cyanocephalus. Brewer Blackbird. saw three September 28. 

Piranga ludoviciana. Western Tanager. September saw male twice canyon east 
the sewage disposal plant. 

Hedymeles melanocephalus. Black-headed Grosbeak. the evening September saw one 
the outlet sewer. The next morning was still there, and collected it. was very thin and 
acted had been injured some way. 

Carpodacus mexicanus clementis. House Finch. With the exception the Horned Lark, the 
finches are the most abundant bird the island. found nests nearly complete March the 
camp buildings. March 13, found nest containing eggs one the buildings the army 
camp. April they had started second broods the same nests. the spring the finches were 
more numerous around the various buildings than other habitats. the fall, large flocks were 
feeding the ripe fruit the prickly pear cactus (Opuntia). 

Oberholseria chlorura. Green-tailed Towhee. One was captured inside our barracks Septem- 
ber 28. had lost its tail and some other feathers. photographed and released it. The next day 
watched apparently the same individual feeding near sewer outlet. 

Passerculus sandwichensis alaudinus. Savannah Sparrow. These birds were fairly common both 
spring and fall. Three were collected September. They seemed become more numerous toward 
the end September. 

Pooecetes gramineus. Vesper Sparrow. One was flushed from the grass north the air strip 
the evening September 25. 

Spizella passerina. Chipping Sparrow. Two were flushed from the grass near the barracks 
March 18. They dropped the road where had good chance observe them. 

Zonotrichia leucophrys Gambel White-crowned Sparrow. Very numerous the spring. 
heard them singing near the camp April when we.left the island. The specimens collected were 
all prenuptial molt. 

Zonotrichia leucophrys pugetensis. Puget Sound White-crowned Sparrow. September 
collected male adult. immature White-crown was seen September 24, the earliest fall date 
observation. 

Zonotrichia coronata. Golden-crowned Sparrow. Heard singing the interior March and 10. 

Passerella iliaca Fox Sparrow. While was watching the Green-tailed Towhee, saw 
Fox Sparrow and collected it. Racial identification this specimen was provided Dr. Miller 
the Museum Vertebrate Zoology. saw another similar Fox Sparrow near the barracks Sep- 
tember 30. 


Museum Natural History, Santa Barbara, California, October 21, 1946. 
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Adaptability Bewick Wrens Nest Molestation.—By March 18, 1947, Bewick Wren 
(Thryomanes bewickii) had succeeded completing clutch five eggs her nest constructed 
the glove compartment truck our ranch northern San Diego County, California, although 
the truck was gone most the day from its place part way into open double garage. 6:15 a.m. 
March 18, frightened the bird from the nest and transferred the nest into large oatmeal carton. 
This placed keg. Over all draped oid carpet, letting its edge extend over the box opening, 
trying effect cave situation which might acceptable the wrens. The keg placed the 
garage floor the same relative position the nest had been when the truck, but some four feet 
lower. 

9:40 p.m. the day the transfer the bird was the nest the new situation. After sub- 
mitting much close observation and much coming and going cars and people, the wrens success- 
fully brought off the nestlings 10:00 a.m. April 18. believe all five were raised found 
eggs left the nest, although did not get count nestlings. 

Two earlier attempts move nests this species were not successful. The first, April, 1945, 
involved nest built rubber boot reclining orange picking box. The nest had lifted out 
when the boot was needed and put the dark corner the same box. This nest was completed and 
two eggs added before the birds abandoned it. 

1946 nest was built empty carton, the sixth and top stack empty cartons con- 
taining lengths garden hose. When the hoses were needed, empty cartons were substituted for the 
ones removed, the nest carton kept its same relative position and the nest was untouched. Three 
birds, hatched from the clutch four eggs, were being fed regularly when, during one change 
cartons the stack, the lid the nest carton was jarred too nearly closed permit the adults 
enter. Their commotion attracted attention, the lid was adjusted, and they were seen continue 
feeding and sanitary work. The length time the birds could not enter was not known but was 
short, day-time duration. The following day the birds were not seen the nest and the unfeathered 
nestlings died. Human molestation was least this instance and may not have been the factor which 
caused abandonment nest and GUYER BEEMER, Pala, California, April 22, 1947. 


Starling Southern California.—The Starling (Sturnus vulgaris), although previously 
recorded from California Tule Lake, Siskiyou County (Jewett, Condor, 44, 1942:79) and Death 
Valley (Bolander, Condor, 49, 1947:85), has not heretofore been reported southern California. 
December 1946, Harold Wilberg, employee the State Game Farm Chino, San Bernardino 
County, fired into flock Brewer Blackbirds (Euphagus which was feeding near 
the bird pens the game farm. Upon examining the dead blackbirds, Wilberg noted that one indi- 
vidual differed from the rest and called the attention fellow employee, Edwin Miller, who 
recognized the bird Starling. The specimen, adult male (L. Museum no. 20584), was turned 
over the museum state game warden Stager and thus constitutes the first record this 
introduced genus for southern California—-KENNETH Los Angeles Museum, Los Angeles, 
California, April 22, 1947. 


The Bufflehead Nesting recent communication from Stanley Jewett, 
learned that the Bufflehead (Charitonetta albeola) had not yet been recorded nesting Oregon. 
Therefore, might interest know that August 1946, observed pair Buffleheads 
with four young Red Butte Lake, Linn County, Oregon. Red Butte Lake elevation 
5160 feet between Mount Jefferson and Mount Washington. the east base north-south 
ridge few miles west the summit the Cascades, about air-line miles south Marion Lake. 
the immediate vicinity the lake there tree cover, although within few hundred yards are 
number tall snags, remnants fire some years ago. Just three-eighths mile south, 
5400 feet, smaller, unnamed lake, which heavily timbered around the shore, where nesting 
could have taken place. 

The Bufflehead young were blackish and white and appeared about one-third grown, for they 
were just developing their our party approached them, all they could was run 
the water and then dive. The adults were dull plumage, probably approaching the partial eclipse 
stage, and they made attempt other than running and diving with the young.— 
Oregon State College, Corvallis, Oregon, March 12, 1947. 
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Establishment Artificially Propagated Quail.—On January 23, 1946, twelve pairs 
artificially propagated California Quail (Lophortyx californica) were liberated the farm the 
writer, near Shandon, San Luis Obispo County, California, territory previously occupied quail, 
but where they longer occurred. Food, cover, and water were made available, and the birds accepted 
the immediate territory where released their winter habitat. The proximity this territory the 
farm activities offered unusual opportunity for observation, and the following summary the 
most important notes taken over period one year. 

The birds remained within 150 yards the spot where released for period days. During 
this time they were extremely secretive and cautious and was necessary make bush bush 
search the area ascertain their presence. They roosted the larger bushes, horehound (Marru- 
bium vulgare), and lupin (Lupinus that grew from the sides steep-walled gully. Marsh 
Hawks (Circus cyaneus), and Sharp-shinned Hawks (Accipiter striatus), were seen the territory 
occasionally for few days after the birds were released. predation resulted, however, Feb- 
ruary the covey birds was still intact, and after this date these hawks, which not breed 
the vicinity, were not seen again for period approximately five months. 

March 12, was noticed that the birds’ behavior had changed, indicating they were pairing 
off and seeking nesting territories. With hawks absent, they showed less caution and ranged freely over 
exposed areas far beyond the limits their winter territory. They abandoned the bushes roosting 
site and came roost the various trees and shrubs about the farm house. Feed was placed the 
house yard, and this became the focal point their activities. All seemed successful finding mates 
and only congregated roosting time. Six pairs were noticed going roost trees and shrubs about 
the house May they were assumed pairs that had met with failure their first nesting 

The first young were noticed May 14. brood that numbered about chicks, week old, 
was seen spot some 200 yards from the place where the birds were released, and four con- 
secutive days they were seen within feet this same spot. What appeared the same pair 
adults was seen various times later with only two chicks; these two were seen often later dif- 
ferent stages growth and were finally noticed going roost with the adults July was 
concluded that these were the only young reared from the first nesting, was not until days 
after the first young appeared that any more were seen. The winter covey had disbanded and paired off 
during period days, and does not seem probable that other phases the nesting cycle 
should not follow some extent the same sequence all pairs. 

June 19, the second brood was first seen and the next three weeks, four more pairs were 
known hatch broods successfully. These late hatchings suffered little mortality they all frequented 
the immediate territory about favorite watering site, and while they usually congregated during 
the day, the parent birds discouraged intermingling the broods. The last brood hatch was noticed 
August The eight young appeared less than week old and were evidently vigorous and healthy 
they were seen regularly near one particular spot for during which time they suffered mor- 
tality and showed ill effects from their late hatching. 

Already mentioned the fact that hawks predatory quail were absent during the spring and 
early summer. Horned Owls (Bubo virginianus) were common all times and while three were shot 
within the territory, there was indication that they molested the quail. 

Marsh Hawks began reappear the later part June. June one was observed harrying 
the quail they took cover the edge wheat field. The stand wheat, which was two feet tall 
intermingled with somewhat higher growth lambs quarter (Chenopodium album), was evidently 
adequate protection against Marsh Hawks, this and three subsequent attacks under the same 
conditions, the hawk was unsuccessful. What was assumed the same hawk was shot while harry- 
ing the quail July This species was common throughout the late summer and fall. August 
one was shot when alighted eat fledgling dove had caught the quail territory. None the 
four attacks these hawks that was observed was successful. 

Cooper Hawks (Accipiter cooperii) were seen only late summer and fall. September and 
September 27, one was seen attacking the covey and both occasions was unsuccessful. 

The Sharp-shinned Hawk was the most common hawk the territory; none was seen molesting 
quail. 

feral house cat was seen different occasions the and was shot December 
spot one-half mile distant. Coincidental seeing this cat, disturbances were heard among the quail 
night. mortality was noticed. 

The attempt establish quail this particular shot has thus far been successful beyond all ex- 
pectations. January 23, 1947, birds comprised population derived from the original plant 
24. intended keep the covey under close observation, encourage its increase and expansion, 
and incidentally seek the factors that control quail Shandon, Cali- 
fornia, March 1947. 
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Arizona Race Acorn Woodpecker Vagrant Woodpeckers 
(Belanosphyra formicivora) occur normally California west the crest the Sierra Nevada and 
the desert divides where essential acorn-supplying oaks are present. There but one published record 
the occurrence this species the eastward California, Carroll Creek 5500 feet, 
near Lone Pine, Inyo County, September 1911 (Grinnell and Miller, Pac. Coast Avif. No. 27, 
1944:232). This station near the Sierran forests where the woodpeckers are resident. 

October 19, 1945, near the summit Eagle Mountain, 4900 feet, central Riverside 
County, California, far out the desert, came upon Acorn Woodpecker open 
Among the rocks this desert mountain top sparse, dwarf woodland and scrub oak 
(see Miller, Condor, 48, 1946:75-79). Oaks were scattered about the area where the woodpecker was 
encountered, and upon dissection the bird acorn mast was found the stomach. 

The bird no. 94189 Mus. Vert. Zool.) proves example the race Arizona and 
Mexico, Belanosphyra formicivora formicivora (see Twentieth Check-list, Auk, 62, 
1945:443), rather than bairdi western California. The identification seems decisive reason 
the slight amount yellow the throat, the relatively narrow black chest band and the short 
wing which the bird possesses. The area Eagle Mountain ecologically inadequate 
support resident group Acorn Woodpeckers and acorn stores were found. may assumed 
that this bird was vagrant from one the areas residence Arizona, the closest which 
the Hualpai Range ninety miles distant across the Colorado River valley. view the sedentary 
habits this species, this vagrancy somewhat surprising. worthy note that crossing the 
desert this bird had found this small isolated area scrub oak and had utilized its food resources. 
this connection may again draw attention the remarkable deviation instincts the Central 
American race this species (see van Rossem, Field Mus. Nat. Hist., Zool. Ser., 23, 1938:316-317) 
which has lost, never acquired, the striking acorn feeding and storing behavior which dominates 
the lives most races this group and which determines their habitat selection and distribution.— 
Museum Vertebrate Zoology, Berkeley, California, April 1947. 


Stone-turning Habits Some Desert Birds.—Recently, the Indio-Mecca section 
the Salton Sink the Colorado Desert California, came upon large flat dried mud, the result 
overflow highly sedimented irrigation waters from cultivated field. While drying, the fine 
sediments had formed upper crust which had cracked into large irregular-shaped lamina, slightly 
upturned about the edges. Shrinkage had caused fissures between the concave plates fully three- 
quarters inch wide and deep. This peculiar dried mud surface was situated open space 
the midst thicket honey mesquite (Prosopis juliflora) and quailbrush (Atriplex lentiformis). 
The surrounding brush afforded excellent shelter for number species birds, among them 
Road-runner (Geococcyx californianus) which came out the brush into the open space. Although 
was plainly view the edge the brush tangle, the bird paid attention me. After having 
run half way across the sixty-foot space, stopped suddenly and amazement began lifting 
and overturning with the aid its strong beak the large plates caked dry mud. Each time plate 
was upturned the Road-runner quickly looked over the ground beneath for any insects hidden there. 
After moment’s pause would run forward and upturn another mud plate. seemed quite success- 
ful its quest for food, often obtaining many three insects under single mud-cake. This pro- 
cedure was repeated over and over until some thirty the cakes had been lifted edge and thrown 
over. Some these plates were seven eight inches across and almost two-thirds inch thick. 
Evidently the yield insects was soon quite sufficient its hunger, for before ten minutes 
had passed, ceased its unique labors and ran off into the brush cover from which had come. 

Eager see what insects the Road-runner had been getting, walked forward and upturned 
several the undisturbed mud plates and found rather small gray black cricket (Gryllus) just 
under the margin almost each plate. From the fact that many the cakes mud this flat 
also those adjoining one had been recently turned, concluded that this bird had for several 
days been engaged this method procuring crickets and perhaps other insects, too. 

January 21, 1946, the Chuckawalla Mountains, saw pair Cactus Wrens (Heleodytes 
brunneicapillus) iron-wood tree. One the pair descended the floor the sandy wash and 
there, not more than sixty feet from me, engaged performance overturning small stones with 
its beak, evidently for the purpose securing the various insects that sometimes lurk such places. 
One after another the small rocks were turned, some them actually weighing more than the bird 
itself. One stone weighed fully six ounces, another, slightly smaller, was greater girth than 
thumb and three and half inches long. its quest for insects the wren sometimes merely pushed 
some the rocks forward and thus exposed the living food morsels. was part behavior pattern 
had not expected, especially the Cactus Wren. The bird was under close observation for fully five 
JAEGER, Riverside College, Riverside, California, January 22, 1947. 


— 
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Does the Black Petrel Winter Off the California Coast?—In effort find concrete 
data support the current belief that Loomelania melania, the Black Petrel, common sea off 
the coast southern California during the entire year, have made extended search for definite 
winter records. This search has not been successful. 

There the initial observation Anthony (Auk, 11, 1894:321) over fifty years ago, when 
said think [italics mine] have seen them occasinally nearly all the year.” Grinnell (Pac. Coast 
Avif. No. 1902:16) seemingly accepted Anthony’s remark face value since there are published 
statements winter occurrence for the intervening period. The next record, that Linton (Condor, 
10, 1908:82), equally unsatisfactory, that dark Petrel, probably this seen near San 
Clemente unspecified dates and near Anacapa Island November 20, 1907. Willett (Pac. Coast 
Avif. No. 21, 1933:16) states that the Black Petrel “during the winter season feeds commonly 
garbage off San Pedro.” But wonder perhaps the date September might not have provided 
the basis for the assumption winter occurrence, for was this date 1928 that Willett and 
Loye Miller found the species abundance off San Pedro and collected number specimens. 

The latest definite dates for California waters which can find collections, literature, notes, 
correspondence, are September for Monterey Bay (Museum Vertebrate Zoology coll.) and 
September for southern California (Los Angeles Museum and Loye Miller colls.). Further, Laur- 
ence Huey, Loye Miller, and the writer, all whom are fairly familiar with the ocean off southern 
California, have never seen the species there any time the winter months. The earliest spring 
records are April 21, which date 1896 Los Coronados Islands, Anthony (Auk, 15, 1898:141) 
found Black Petrels. Huey collected specimen the same islands and date 1929. Anthony 
reported incubating birds Los Coronados “late September 8,” but there certainty that 
the young such late nestings are brought maturity. 

Present evidence points the winter range this petrel being tropical and semitropical 
seas from the head the Gulf California, where its occurrence possibly sporadic irregular 
(van Rossem, Occ. Papers Louisiana State Univ. No. 21, 1945:30), south about south latitude, 
with perhaps the most concentrated populations occurring between Panama and Peru (Murphy, 
Oceanic Birds South Amer., 1936:743). Intermediate stations, dates, and specific comment the dis- 
tribution the Black Petrel Baja California and the Gulf California will offered later. The 
present note designed solicit definite information whether the Black Petrel winters anywhere 
along the Pacific coast California and Baja California—A. van Dickey Collections, 
University California, Los Angeles, November 1946. 


Emperor Geese Again Humboldt Bay, occurrences the 
Emperor Goose (Philacte canagica) have been recorded from Humboldt Bay, California. However, 
little has been mentioned about numbers, condition the birds, and general activity. The writer, 
with the cooperation some local fishermen, has recorded the following data concerning small flock 
these geese that was under observation February, 1947. 

Six individuals were noted February the tip the sandspit that juts out into the southern 

arm Humboldt Bay from Buhne’s Point. The birds were resting apart from flock Black Brant. 
These birds were tame and allowed the observer come within ten yards. They were taking sand 
and small gravel from the spit. Upon closer approach, they walked slowly away, keeping apart from 
the Brant. this time the bay was calm and the tide was high. 
low tide February 12, three these geese were located exposed sand bar the 
south arm the bay. Eel grass was growing the sand. The birds were feeding this eel grass and 
taking small amounts sand. short time later fourth goose was noted near-by bar with 
large flock Brant. The three Emperors were rather wild and would take flight person came 
within about one hundred yards them. They would circle and alight the opposite end the bar, 
but would remain alert. The single individual would allow closer approach, moving off with the 
Brant, when the observer reached point about thirty yards from the flock. This bird was also noted 
feeding the eel grass. 

February four geese were located the edge brackish slough that passed through 
diked pasture adjacent Buhne’s Point. this date the birds were wild and kept least one hundred 
yards away from the observer. When closer approach was attempted, the birds took flight and 
passed out sight over the bay. The four were feeding from the water the edge the slough. 
this time the bay was calm and the tide high. 

was reported the writer that the Emperors fed this slough daily, during high tide 
when the bay was rough. Black Brant have been noted this same field several times, and seems 
feeding area when the eel grass becomes exhausted. 

Three Emperor Geese were reported from the north arm Humboldt Bay February 20, 
where they were observed feeding the eel grass exposed low tide. This group was also wild and 
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close approach was impossible. They were with flock thé Black Brant, but remained slightly 
apart and were more wary man. 

The last observation was February 27, when three these birds were noted again the sand 
spit Buhne’s Point. The three were together, but were flock Black Brant, which rested upon 
the dry sand.—Rosert Eureka, California, March 15, 1947. 


Unusual Winter Visitants Berkeley, the course bird-banding opera- 
tions the campus the University California Berkeley, the following noteworthy specimens 
were obtained: 

Zonotrichia leucophrys White-crowned Sparrow this race was collected Janu- 
ary 24, 1947. This represents the first known record this race along the central coast California 
(Grinnell and Miller, Pac. Coast Avif. No. 27, 1944:521). The specimen now no. 96783 the col- 
lection the Museum Vertebrate Zoology. 

Lanius excubitor invictus. Boreal Shrike was taken February 1947, from Potter two- 
celled trap which held, the other cell, immature White-crowned Sparrow, evidently the shrike’s 
intended victim. This the southernmost record this species from coastal California. The Boreal 
Shrike has been reported recently from Humboldt County (Talmadge, Condor, 48, and 
interiorward, has been recorded from far south Davis, Yolo County, the central Californian 
valley (Grinnell and Miller, op. cit.:378). specimen, now no. 96782, first-year female. 

indebted Drs. Alden Miller and Frank Pitelka the Museum Vertebrate Zoology 
for the above Jr., Berkeley, California, March 10, 1947. 


Winter Record Western Tanager San Diego, February 13, 
single Western Tanager was seen feeding shelf East San Diego. was the company 
White-crowned Sparrows and Linnets. Other winter records for southern California are from Santa 
Barbara, November February 10, 1931 (Spaulding, Condor, 33, 1931:129) and National City, 
San Diego County, February April 10, 1922, and February 1927 (Johnson, Condor, 24, 
1922:136, and ibid., 30, San Diego State College, San Diego, Cali- 
fornia, March 26, 1947. 


Anna Hummingbird with Three interest oologists will the report that 
April 1946, found nest the Anna Hummingbird (Calypte anna) containing three eggs, near 
Whittier, California. Incubation had begun all eggs, and needless say the nest looked very full. 
Whittier, California, January 15, 1947. 


The Type Passerculus guttatus: Correction.—A occurs recent 
discussion the Savannah Sparrows Northwestern Mexico (Condor, 49, 1947:93-107). page 
101, the first line the third paragraph text should read: “The type Passerculus guttatus 
University California, Los Angeles, June 16, 1947. 


Notes the Birds the Upper Salinas Valley, the Army the 
writer spent two years Camp Roberts, California, which situated the Upper Salinas Valley 
the vicinity the line between Monterey and San Luis Obispo counties. the course tour 
duty Camp Roberts the following notes birds were made and constitute changes additions 
the list species for this area published Willett (Condor, 10, 1908: 137-139) result his 
observations between May and June 1908. 

Casmerodius albus. Common Egret. lone bird was seen along the Nacimiento and Salinas rivers 
nine different occasions between November, 1945, and March, 1946. 

Nycticorax nycticorax. Black-crowned Night Heron. single immature was noted the willows 
the edge the Nacimiento River July 10, 1944. flock eight was flushed from the willows 
the Salinas River bottom February 16, 1946. 

Botaurus lentiginosus. American Bittern. One observed the edge the Salinas River 
February 27, 1946. 

Anas cyanoptera. Cinnamon Teal. flock was noted regularly the Salinas River from 
February March 12, 1946. 

Mergus merganser. Common Merganser. pair noted the Nacimiento River, either together 
singly, from January March 

Elanus leucurus. White-tailed Kite. lone bird was noted over the Nacimiento River approxi- 
mately five miles upstream from its junction with the Salinas River April 26, 1944. 

Accipiter striatus. Sharp-shinned Hawk. Noted occasionally over the willow thickets the 
Salinas River bottom. 

Buteo lineatus. Red-shouldered Hawk. single adult observed group oaks and cotton- 
woods the edge the Nacimiento River January 23, February and March 27, 1946. 

Buteo regalis. Ferruginous Rough-legged Hawk. One observed October 23, 1944. 
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Circus cyaneus. Marsh Hawk. Noted two occasions February, 1946. 

Porzana carolina. Sora Rail. adult was noted small clump tules the edge the 
Salinas River February 17, 1946. February 20, 1946, immature was noted the same spot. 

Fulica americana. American Coot. Numerous scattered individuals were seen along the Salinas 
River during February, 1946. 

Capella delicata. Wilson Snipe. Three noted the tules along the Nacimiento River January 
12, 1946. One was seen the same place February 16, 1946, and two March 27, 1946. February 
27, 1946, four were noted the edge the Salinas River. 

Larus californicus. California Gull. single bird was seen flying the Nacimiento River Feb- 
ruary and March 23, 1946. 

Selasphorus sasin. Allen Hummingbird. lone male was noted March 20, 1946. 

alcyon. Belted Kingfisher. Common resident along the Nacimiento River. 

Asyndesmus lewis. Lewis Woodpecker. Single bird seen the vicinity the Nacimiento Ranch 
June 10, 1944. 

Tyrannus vociferans. Cassin Kingbird. Common summer resident. Earliest arrival date noted 
was March 20, 1946. 

Stelgidopteryx Rough-winged Swallow. Fairly common summer resident. Earliest ar- 
rival date noted was March 23, 1946. 

Hirundo rustica. Barn Swallow. single bird was seen May 1945. 

Cyanocitta stelleri. Steller Jay. lone bird was noted group live oaks about three miles 
south the center camp July 1944. 

Pica nuttallii. Yellow-billed Magpie. referring this species Willett indicated that 1908 
was scarce and that there was only small colony 20-30 pairs present this area. This number 
seems have grown smaller there are now only about 5-10 pairs present. This group situated 
the north side the Nacimiento River about one and one-half miles upstream from the junction with 
the Salinas River. 

Thyromanes bewickii. Bewick Wren. Noted frequently during the winter months. 

Telmatodytes palustris. Long-billed Marsh Wren. Fairly common resident among tules the 
edge the Salinas River. 

Salpinctes obsoletus. Rock Wren. Two resident pairs were noted small ravines running back 
from the rivers. 

Mimus polyglottos. Mockingbird. Single bird observed four occasions between November, 
1945, and March, 1946. 

Turdus migratorius. Robin. Hylocichla Hermit Thrush. Regulus calendula. Ruby-crowned 
Kinglet. Anthus spinoletta. Water Pipit. Bombycilla cedrorum. Cedar Waxwing. Common winter 
residents. 

Vireo huttoni. Hutton Vireo. Resident, small numbers, slopes covered with live oak. 

Vireo Warbling Vireo. lone male observed the south side the Nacimiento River 
May 1945. 

Dendroica aestiva. Warbler. Summer resident the both rivers. 

Dendroica Myrtle Warbler. Fairly common winter resident. 

Dendroica auduboni, Audubon Abundant winter resident. Earliest arrival date noted was 
October 1944. Latest spring date noted April 27, 1945. 

Geothlypis Yellow-throat. single bird was noted April 15, 1945, and March 23, 
1946, small patches tule along Nacimiento River. 

Molothrus ater. Brown-headed Cowbird. One seen near Nacimiento River April 27, 1945. 

Spinus Lawrence Goldfinch. Occasional pairs were seen March and April. 

Spizella Chipping Sparrow. bird noted Apri) 15, 1945. 

Passerculus Savannah Sparrow. Junco Oregon Zonotrichia leuco- 
phrys. White-crowned Sparrow. Zonotrichia coronata. Golden-crowned Sparrow. Regular winter 
residents. 

Passerella Fox Sparrow. Single bird noted February 17, 1946. 

Melospiza lincolnii. Lincoln Sparrow. Lone bird observed January 1946. 

Melospiza melodia. Song Sparrow. Fairly common resident along the rivers. 

Willett listed eight species which were present during his visit this area but which did not 
observe. These were Road-runner, Burrowing Owl, Ash-throated Flycatcher, Wood Pewee, Bank 
Swallow, Tree Swallow, Lazuli Bunting, and Black-headed Grosbeak. Since observations were 
made rather irregularly, probable that certain these species were present during stay. How- 
ever, think that the Road-runner and Burrowing Owl must present very small numbers, 

all, military training took through all parts the camp which might considered typical 
habitat for these two Reno, Nevada, March 28, 1947. 
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NOTES AND NEWS 


Austin Rand, formerly acting chief the 
division biology the National Museum 
Canada, has joined the staff the Chicago Na- 
tural History Museum Curator Birds. 


Donald Farner, Associate Editor Bird- 
Banding, has left the University Kansas 
take position the department biology 
the University Colorado. 


George Bartholomew, Jr., who recently 
received his Ph.D. degree Harvard University, 
has joined the staff the University Califor- 
nia Los Angeles instructor. known 
Pacific coast ornithologists particularly for his 
work the behavior cormorants. 


Wilfred Osgood, one the four founders 
the Cooper Ornithological Club 1893, died 
June 20, 1947, the age 71. Although espe- 
cially eminent the field mammalogy, Dr. 
Osgood was always naturalist broad inter- 
ests and maintained lively concern for birds 
and ornithological organizations such 
Cooper Club and the American Ornithologists’ 
Union, which was fellow. Fortunately 
was able attend some the later meetings 
the Board Governors the Club, which 
lent wise counsel and supplied many side- 
lights early Club history. 


unfortunate error the last issue the Con- 
dor (p. 133) the printing the name Vice- 
admiral William Tennant (not Tebbant), Presi- 
dent the Roya) Bird Watching Society. 


PUBLICATIONS REVIEWED 


Finches” David Lack (Cam- 
bridge University Press, 208 pp., figs., 
pls., frontis.) treatise the Galapagos 
finches the subfamily Geospizinae, with general 
consideration the other birds and the remain- 
der the biota the Islands from 
evolutionary standpoint. once important 
this work Lack’s earlier report 
these birds (Occas. Papers Calif. No. 21, 
1945, vii 158 pp., figs., pls.; review, Amer. 
Nat., 79, which was written 
1940, new basic materia) experiences with 
the finches enters into the later writing, but the 
objective the recent book distinctly different. 
more general, didactic account, less tech- 
nical report, and hence not fully documented 
data and descriptions. The many new illustra- 


tions, diagrams and maps are valuable features 
and some new and useful statistical summariza- 
tions are incorporated; the basic statistics are 
the earlier paper. But the true reason for the later 
work the fact that, “unexpectedly, reconsider- 
ation the original material led marked 
change viewpoint regarding competition be- 
tween species and the beak differences between 
the finches the development these points 
provides one the main themes the book.” 

the last few years Lack has become im- 
pressed with the idea competition for food 
among closely related birds occupying the same 
habitat. The chance two species being equally 
well adapted negligible, and one them should 
eliminate the other completely they are thrown 
together. Two species with closely similar ecology 
can not live the same region. These notions, 
may remarked, are very familiar those ac- 
quainted with the writings and teachings 
Joseph Grinnell the 1920’s and later. 

The food habits the closely related species 
the subgenus Geospiza are better known 
now than before. Snodgrass 1902 showed that 
these species eat the same food the main and 
often utilize identical material. However, large- 
billed forms were shown eat certain large seeds 
not taken smaller species. The proportions 
the same food items which were taken were 
some instances different. These divergences seemed 
insignificant Snodgrass, and earlier Lack 
also. Further thought has led their emphasis. 
Moreover, Lack points out that “some the 
finches are absent from outlying Galapagos is- 
their niches may then filled 
different related) species, one form 
may take foods which the central islands are 
divided between two species; both cases there 
are corresponding beak modifications.” 

The earlier view Lack speciation was 
brief that (1) the species Galapagos finches 
“orobably originated mainly through geographi- 
cally races which later met and kept dis- 
(2) that between island forms 
the same species are non-adaptive and due pri- 
marily the random fixation variability; (3) 
and that characters closely related species, like 
those subspecies, are except that 
characters serve species recognition. 

His )ater interpretation reemphasizes point 
Random fixation variability acknow)- 
edged but reduced importance. And there 
added the contention that and ecologic 
divergence probably arises the subspecific level, 
though intensified after the forms have met 
the same area” and have reacted species. The 
meeting two new species results “in subdivision 
the food habitat, and increased special- 
ization.” 
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The earlier views random fixation seemed 
sound us. not regard the new interpreta- 
tion complete contradiction; its added fea- 
tures are indeed acceptable. Where the balance 
importance lies between random fixation and 
minor adaptive divergence the Galapagos 
finches not now fully determinable. The view 
that both processes are operative sensible. 

Throughout, Lack’s “Darwin’s Finches” 
thought-provoking and worthwhile writing. 
not full-scale review compilation material 
avian speciation, but broadly compara- 
tive discussion this topic which imperative 
that all students this subject 


COOPER CLUB MEETINGS 
ANNUAL MEETING 


The Eighteenth Annual Meeting the Cooper 
Ornithological Club was held Los Angeles, 
California, Friday, Saturday, and Sunday, 
May 30, 31, and June 1947. The well planned 
and worthwhile program arranged commit- 
tee the Southern Division contained the fol- 
lowing papers: 

May 30, morning session, Duff presiding. 
Experiments Molt and Reproductive Cycles 
Golden-crowned Sparrows, Alden The 
Penguinoid Flipper the Lucas Auk, Loye Mil- 
ler; Theoretical Implications Drawn from the 
Existence Air Saces Proximity the Testes 
Birds, Raymond Cowles. 

May 30, afternoon session, Pitelka pre- 
siding. Ten-Year Record Bird Occurrence 
the Hastings Reservation, Jean Linsdale; 
Comparison the Skeleton White and Scarlet 
Ibises, Loye Malaria Black-billed Mag- 
pies and Crows Honey Lake, California, Carle- 
ton Herman; Relationship Birds Scrub 
Typhus Fever Southeast Asia, Kenneth 
Stager; Outline Cactus Wren Behavior, 
Anders Anderson; Observations Behavior 
Captive Fulmars, Henry Kritzler. 

May 31, morning session, symposium Mexi- 
can ornithology, Stager, presiding. Vege- 
tation Zones Mexico, Starker Leopold; Dis- 
tributional Problems Northwestern Mexico, 
Frank Pitelka; Narrative Account Field 
Work Sonora 1947, Adriaan van Rossem; 
Taxonomic Relationships the Red-eyed Tow- 
hees Mexico, Charles Sibley; Preparation 
the Check-list Mexican Birds, Robert 
Moore (read title only). 

May 31, afternoon session, Duff presid- 
ing. Observations Cyclic Activity Equa- 
torial Birds, Alden Miller; Bird Migration 
Arizona, Allan Phillips; Comments Do- 
witchers, Genus Limnodromus, Frank Pitelka; 
Avian Aspects Southern California’s Shore 
the Pleistocene, Hildegarde Howard; Wild Ducks 
and Geese (California Division Fish and Game 
Motion Picture Color), Jackson. 


exhibit the meeting hall was collection 
unpublished drawings and sketches birds 
the late Allan Brooks. 

Following the session Saturday, the mem- 
bers enjoyed the hospitality the Los Angeles 
Museum informal tea and open house 
the offices the departments ornithology and 
paleontology. 

The annual banquet for members and guests 
was held the Mayfair Hotel. Pictures the 
Western Grebe and Mississippi Valley water- 
fowl were shown. Pemberton, toastmaster, 
reviewed and embellished the scientific program 
the preceding two days and showed motion 
pictures Cooper Club members the past 
decade. 

Sunday, June field trip was made 
the Gabriel Wildlife Sanctuary. 


NORTHERN DIVISION 


Aprit.—The regular meeting the Northern 
Division the Cooper Ornithological Club was 
held April 24, 1947, Room 2503, Life Sci- 
ences Building, University California, Berke- 
ley, with 100 members and guests present. Milton 
Hildebrand called the attention the Club 
pending legislation which would adversely affect 
the wildlife the Olympic Peninsula and the 
Mount McKinley region. The Club went rec- 
ord opposed modifications the bound- 
aries the Olympic National Park and pre- 
dator control Mount McKinley National Park. 

Mr. Howell reported Calliope Hummingbirds 
Nortonville April 12. Child described 
the movements White-throated Swifts the 
campus between March and April 16. 

The speaker the evening, Dr. George 
Mallory, Jr., showed his colored slides the 
Secretary. 


regular meeting the Northern 
Division the Cooper Ornithological Club was 
held Thursday, May 22, 1947, Room 2503, 
Life Sciences Building, University California, 
Berkeley, with members and guests present. 
Proposals for membership were read follows: 
Barnes, 4282 Maple Ave., Oakland Calif., 
Brighton Cain; Bruce Kimsey, 256 1st 
Ave.,.Chico, Calif., Rodgers; and Wil- 
liam Heit, Fish and Game Dept., Texas and 
College, College Station, Texas, Charles 
Sibley. 

The first speaker the evening, Dr. Robert 
Stebbins, reported recent trip the Joshua 
Tree National Monument and the second speaker, 
Mr. Keith Dixon, presented resume his 
observations date the behavior the Plain 


For Sale, Exchange and Want Column.—Each Cooper Club member entitled one advertising 
notice any issue The Condor free. Notices over ten lines will charged for the rate 
cents per line. For this department, address McB. Buena Park, California. 


For Condor, 1915 and 1916, complete; 1917, all but Nov.-Dec. issue; 1918 and 1919, 
complete; 1920, Jan.-Feb. only; 1924, complete and five issues without covers; 1932 through 1938, 
complete, all good Museum Zoology, University 
Michigan, Ann Arbor, Michigan. 


For the past five years have accumulated large stock slightly damaged 
Condors and recently this lot has been enriched donations nearly three complete files from 
some our oldest members. Most these Condors are clean but show more less wear, and some 
are slightly rumpled. long they last will postpay volumes off our regular printed prices. 
Business Manager, Cooper Ornithological Club, Topanga, Calif. 


cash exchange sets American birds’ eggs, “Fauna British Birds,” 
Stuart Baker, volumes and Any all volumes. Also several African bird books dealing 
with nesting 1224 Palmer St., Orlando, Florida. 


the First North American Wildlife Conference. Ornithologist and 
Oologist, number volume (1881). Cassinia, number (1901), number (1902), and number 
(1903). willing pay $5.00 for each SEWALL Jr., Carleton College, 
Northfield, Minnesota. 


America, Chapman; The Birds New York, Eaton, vols. and II; Birds 
Minnesota, Roberts, vols. and Life Histories North American Birds, Bent, 
complete set. Name price wanted.—Epwarp 300 Delaware Ave., Oak Ridge, Tenn. 


For collection late Franklin Smith, Eureka, California, consisting 
about 1700 sets eggs collected for scientific purposes only, mostly west coast. cabinets and can 
inspected any CHAMPLIN, 1019 Channing Way, Berkeley California. 


For EXCHANGE SALE—Bent’s 130 and 179; Friedmann’s Ridgway Part IX; Martin and Uhler’s 
Food Game Ducks; Stoner’s Bank Swallow (Roosevelt Annals vol. 2); Faunas 35, 37, 
46, 48, 53, 54, and 56; Trans. 21st Game Conference, and 3rd Wildlife Conference; Gordon’s 
Western Chipmunk and Manteled Ground Squirrel; Osgood, Preble and Parker’s Fur Seals Pribilof 
Islands 1914; Warren’s Beaver; Bailey’s Animal Life Carlsbad Cavern; Hornaday’s Years 
War for Wildlife; Scheffer and Slipp’s Harbor Seal Washington State; Jour. Mammalogy, vol. 16, 
nos. and and vol. 19, no. Need Faunas 14, and 25; Bent’s 167, part what have 
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PRICE LIST PUBLICATIONS ISSUED THE 
COOPER ORNITHOLOGICAL CLUB 


Prices corrected February 1947 


THE CONDOR 


Vol. £1899) “Bulletin of the Cooper 
- (Out of print) 
Vols. 1 and Ill (1900-1901) “The Condor 
- (Out of print) 


Vols. Iv ‘to VI (1902-1905) The Condor, Merwe 


volume - 
Vols. VIII and Ix (1906- 1907) “The Condor, com- 
plete, each volume 5.00 
Vols. X and XI (1908- -1909) The ‘Conder, complete, 
each volume - $3.00 
Vol. XII (1910) The “Condor, complete. - - = $5.00 
Vol. XIII (1911) The Condor, complete - - - $7.00 
Vols. XIV XXIV (1912- 1922) The Condor, complete, 
each volume - $3.00 
Vols. XXV to II "(1923- 1925) The Condor, 
complete, each volume 
Vols. XXVIII to ——— (1926- 1930) The Condor, 
complete, each volu 5.00 
Vols. XXXIII to 46 (1931- 1944) "The Condor, wae 
plete, each volume - - - $3.00 
Vol. 47 (1945) The Condor, complete - 2 2 35. 00 


PACIFIC COAST AVIFAUNA 
No. 1, 1900 Birds of the Kotzebue Sound Region, Alaska; 
80 pp, map = $1. 00 
By J. GRInNELL 
No. 2, 1901 Land Birds of Santa Cruz County, Cali- 
fornia; 22 pp. - - (Out of print) 
R.C. “McGrecor 
No. 3, 1902 chet: list of California Biss 100 pp., 
y J. GRINNELL 
No. 4, 1904 Birds Zr the Huachuca Mountains, Arizona; 
5’ pp. - = (Out of print) 
No. 5, 1909 A Bibliography of California Ornithology; 
166 pp. - - - - = = = $4.00 
y I. GRINNELL 
No. 6, 1909 Index ~~ the Bulletin of the Cooper Orni- 
lagen Club, vol. I (1899), and its continuation, 
The Condor, vols. Il to X (1900-1908); 48 pp. 
- (Out of print) 
By Henny B. ‘Kagpine 
No. 7, 1912 Birds “a the Pacific Slope of Southern Cali- 
fornia; 122 pp. - - “cee e § 
By G. Wuuerr 
No. 8, 1912 A Sytemutie List of the Birds of wer. 
23. 


ip. - - - - - - 
J. GRINNELL 
No. 9, 1913 The Binke’s of the Fresno District; 


By J. G. 
No. 10, 1914 Distributional List of the Birds of Arizona; 
133 1 map - - 
By H. Ss. SWARTH 
(With all orders for Avifauna 10, we include the 
supplement.) 

Supplement to Pacific Coast Avifauna No. 10, The author, 
Anders H. Anderson, has brought this state list up to 
from The Condor, 36, March, 
Pp. 

No. 11, 1915 A Distributional: List of the ‘Birds ‘of Cali- 
fornia; 217 pp., 3 maps - - - = = = = $1.00 

GRINNELL 

No. 12, 1916 Birds of the Southern California Coastal 

Islands; 127 pp., 1 map - - - = .50 
By A. B. 

No. 13, 1919 Secend Ten Year Index to The Coin, 

volumes XI-XX (1909-1918); 92 pp. - - - $2. 
By J. R. PEMBERTON 

No. 14, 1921 The Birds of Montana; 194 PP.» 35 illus- 

By Aretas A. SAUNDERS 

No. 15, 1923 Birds Recorded from the Santa Rita Moun- 

tains in Southern Arizona; 60 pp., 4 illustrations. $ .50 
By FLrorence MERRIAM BAILEY 

No. 16, 1924 Bibliography of California Ornithology; pad 

Installment; 191 - = © = = = = = §$2.0 
y J. GRInneELL 

No. 17,1925 A Distribuoonal List of the Birds of British 
Columbia; 158 pp., colored frontispiece and map, 2 
line maps, 12 ills. - - - - - = $1.50 

By ALLAN Brooks and HARRY Ss. “SWARTH 


No. 18, 1927 Directory to the Bird-life of the San Fran- 
cisco Bay Region; 160 pp., one map, colored frontis- 
Piece - - - - = = = = = - - $1.50 

By Josep GRINNELL and MARGARET Ww. WYTHE 

No. 19, 1929 Birds of the Portland Area, Oregon; 54 pp., 

21 illustrations - - - - = = = .50 
By Stantey G, Jewett and Ira N. GABRIELSON 

No. 20. 1931 Third Ten Year Index to The Condor, <. 

umes XXI-XXX Nae og 1928); 152 pp. - - $2.00 
By G. 

No. 21, 1933 Revised List of the Birds of Southwestern 

California; 204 pp. - - - - $2.00 
By G. Wuuerr 
No. 22, 1934 Birds Nunivak Island, Alaska; 
64 pp. - = -_- = = = = = = = = = $1,00 
By H. S. SwartH 
No. 23, 1936 The Birds of Nevada; 145 pp. - - $2.00 
By Jean M. LinspALe 

No. 24, 1936 The Birds of the Charleston Mountains, 

Nevada; 65 PP ah illustrations - - - - $1.00 
A. J. van Rossrem 

No. 25, 1937 The Natural History of Magpies; 234 pp., 

colored frontispiece. Bound with stiff paper cover, $2.50 
Bound in full velum cloth, $3.50 
By Jean M. 

No. 26, 1939 Bibliography of California Ornithology ; 3rd 

Installment; 235 pp.- - - - $2.00 
By J. GRINNELL 

No. 27, 1944 The Distribution of the Birds of California; 
608 pp., 57 distributional maps, colored frontispiece. 
Bound with stiff paper covers - - - - = $6.00 
Bound in strong buckram - - - - - - $7.00 

By JosepH GRINNELL and ALDEN H. Miter 

No. 28, 1947 Fourth Ten Year Index to The Condor, 
volumes XXXI-XL (1929-1938); 153 PP. 

Bound with stiff paper covers - - - $3.00 
Bound in strong buckram - - - - - - = $4.00 
By Joun McB. RoBEerTson 


MISCELLANEOUS PUBLICATIONS 


Check-list of the Birds of Utah, by William H. Behle, 
reprinted from The Condor, March-April, 1944, Vol. 


46, No. 2, pp. 67-87 - - - - - = - = = § .30 
Biographies 
H. W. Henshaw: 56 pp., 3 Pls. (from Connon, 
1919-1920) - - - - = $. 


Robert Ridgway: 118 pp., 50 ills., with a complete bile 
ography of his writings (from Condor, 1928) - $. 


Bird Art Catalogues 


Catalogue of an exhibition of paintings by American Bird 
Artists, First Annual Meeting, Los Angeles Museum, 
April, 1926; 24 pp. - - - - - $ .50 

Catalogue of the work of Major Allan Brooks shown in 
connection with the Third Annual Meeting of the 
Cooper Ornithological Club, May 4-6, 1928, under the 
auspices of the San Diego Society of Natural History, 
Arts Gallery, Balboa Park, San Diego, Calif.; 

Pp. 

Catalogue of. an exhibition | of bird "paintings by ynn 
Bogue Hunt, sponsored by the Southern Division of 
the Cooper "Ornithological Club at the Los Angeles 
Museum, April, 1929; 16 pp., portrait of Lyn Bogue 
Hunt, and 7 half-tones- - $ .25 

An exhibition of scientific drawings by John Liveey Ridg- 
way, shown by the Los Angeles Museum, on the oc- 
casion of the Fifth Annual Meeting of the Cooper 
Ornithological Club - - - - 25 

Catalogue of an exhibition of original water colors by 
Major Allan Brooks, shown under the auspices of the 
Cooper Ornithological Club, Los Angeles Museum, 
April, 1936 (Eleventh Annual Meeting of the C.O.C.); 
15 pp. and 9 half-tones, including one of Major 


Other Publications 
The Story of the Farallones, 1897; 36 pp., 28 ills. $ .25 
By . BARLOW 
Birds “ oe Pacific Slope. of Los Angeles County. Pub. 
No. 2, Pasadena Acad. Sci., March, 1898; 52 pp. $ .50 
By J. GRINNELL 


For Sale 
LEE CHAMBERS, Business Manager 
Robinson Road 
Topanga, California 
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